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Talk about outstanding performance for the price, and one name is sure to dominate 
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Qur engineers are driven by a commilment to performance and reliability bordering ап 
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Micron Sales Hours. 
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Technical Support Аганы 
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EXPANDABILITY AND VALUE 
THAT LEAVE ALL OTHERS IN THE WAKE. 


For the absolute best performance for the price, one name says it all. Micron. It's a reputation you can take to the bank 
for server, desktop and portable solutions, beginning with the Micron™ Vetix™ Lx server. 


The Micron Vetix Lxi server comes ready to get your network up and running, right out of the box. 

With Microsoft® Windows NT? Server 4.0 preinstalled and Intel LANDesk? Server Manager standard, 

the Vetix Lxi is a great value. We can also preconfigure a server with Novell IntranetWare 4.11. The Vetix Lx! 
is expandable with 1 or 2 Pentium® Pro processors, 8 open slots and 9 drive bays. 


PENTIUM.PRO 


PROCHEER OR 


Add in the Micron ClientPro™ family of PCs—stability by design. Whether you select the Mra, MTE or Хи, each model 
includes the most efficient and advanced manageability features and network options. Simple setup, remote access to inventory 
and remote software distribution lower total cost of ownership. Clearly, ClientPro gives you the best overall performance for the 
money, A natural choice for business of any size. 


To keep business moving when away from the office, you need the Micron TransPort™ Xe. It is the ultimate portable 
multimedia PC gear for the serious business professional. Complete business presentation capabilities. Superior 
performance and flexibility. No compromises. It is the best your money can buy. 


Best of all, it's all brought to you by Micron, a company PC World has recognized as the best in the business for service 
and reliability. One that backs your purchase with our industry-leading 5-year warranty. Go ahead. Give us a call. Then get 
ready for some smooth sailing. 
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Microsoft Office 97/1 now/ 


with 50% less ZNAS 
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01997 Microsalt Corporabon. All rights reserved. 
Microsoft and Where do you want to go today? are registered trademarks of Microsoft Corporation. 


Okay. We recognize that, while the release of new Microsoft" Office 97 may arouse the excitement 
of the general populace, you may greet it with, well, less than glee. That's why we've taken pains 
to make sure Office 97 works hard for you, first and foremost. To wit: with file format compatibility 
settings, you can make sure everyone's saving stuff in a format that everyone else can use. One step 
determines the setting. And when the time comes, one step moves everyone to the Office 97 format. 
The Network Installation Wizard helps you customize and control different batch Setup scripts for 
different groups, and Systems Policy Templates let you customize the settings your people actually 
see. Finally, the Upgrade Wizard now cleans out earlier versions of Office more efficiently, freeing 
up extra hard-disk space (the fact that half of the code is shared among apps frees up even more). 
In short, we want you to be happy. We want you to visit us online. And we want you to have molars. 


Where do you want to go today? www.microsoft.com/office/migration/ Microsoft 


oe __ a 


Мау 1997, vol. 22, по. 5 


UTE 


By David С 


Windows МД 
gaining powe 
distributed feat 
for advanced 
networking. 


RESELLER 


IntranetPolitics Cutting-Edge Earp не 
andTechnologies Health Care Populls 

| T Corc By Dick Pountain 
THAM lun oe S, Three new technical trends 


VARs and integrators are Medicine counts on IT to 


successfully tangling with take the knife to paper- could im processing 
the intranet maelstrom. work and inefficiency. VILI eur осор: 
ии — 
Unix Мас MANAGIN WE BUILDING NET APPS 
o а A Blueprint for | Avoiding Hostile 
| Managing Documents Applets 
| Internet or Intranet “ By James Boyle By С. McGraw and Е. Felten 
д, Ways to find the needle іп the ! They're out there. And they 
| gigabyte haystack. | want to get in. 
€————'—— | 


NETWORK INTEGRATION 


BUILDING NET APPS = | 
The Component ara 


PCs Strike Back 

В Enterprise f 
By Mike Hurwicz 91 p 
Armed with Zero Administration By Dick Pountain 


and NetPCs, Microsoft and Intel 


Future apps will create a more 
counterattack the NC rebels, 


flexible client/server architecture. 


4 BYTE MAY 1997 


EDITORIAL . 


Serve 'Em Up Hot 
14 
By Mark Schiack 


INBOX | 


19 


eB TS ч 


x86 Breaks 200 MHz 26 
New Storage Technology 28 


LAB REPORT 


HARDWARE 


Multiprocessor Intranet 
Servers 


Fatter, Cheaper Pipes 32 WEB PROJECT 


CLIENT TECHNOLOGY 


“Thin” Windows Firms Up 
41 

By Bob Quinn 

Citrix's WinFrame 2.0. 


CE SOFTWARE 


Real Remote Control 
from Your Pocket PC 
42 
By Peter Wayner 
Symantec's pcAnywhere CE. 


DEVELOPMENT TOOLS 


С++ on Every Level 
47 
By Steve Apiki 
Microsoft's Visual C++ 5.0. 


MOBILE STORAGE 

Quick-Striking Mighty Mite 
48 

By Robert L. Hummel 

Avatar's Shark portable drive. 


OPERATING SYSTEMS 


Smarter and Faster 1/0 
far Servers 
51 
By Chris Briggs 
1,0 blasts bortlenecks. 


NETWORKING 
Inside Gigabit Ethernet 
55 
By Selina Lo 
Ethernet and Fibre Channel 
team up for 1-Gb throughput. 


JavaScript Revisited 

99 
By Jon Udell 
JavaScript is now less buggy, 
more available, and more 
compelling to use. 


JAVATALK 


Jet-Assisted Java 
103 
By Rick Greban 
Powersoft's Power] IDE lever- 
ages Optima+ + technology. 


CHAOS MANOR | 


Two Heads Are Better 
Than One 

127 
By Jerry Pournelle 
Chaos Manor gets a new multi- 
processor Windows NT 
machine for high-end graphics. 


inrcr 


CPUs 
Alpha Arrives at the Desktop 


59 
By Peter J. Bannon 
A low-cost version brings work- 
station power to desktop PCs. 


PROGRAMMING 


The Internet Robot's Guide 
to a Web Site 
63 
By Tonya Engst 
How to block Netbot access. 


By Robert L. Hummel 
We stress-test six SMP boxes, 


SOFTWARE 


Put Your E-Mail 
on the IMAP 
116 
By David Seachrist 
and Tom Yager 
These e-mail servers make for 
handier management, 


REVIEWS 


DEVELOPMENT TOOLS 


Redesigned Delphi Masters 
Networked Apps 

121 
By Rick Стеран 
The emphasis is on Web and 
distributed applications. 


WEB SERVER SOFTWARE 


Netscape's Enterprising 
Server Upgrade 

123 
By Pete Loshin 
3.0 has promising cross- 
platform directory support. 


COLOR PRINTER 


Color That's Simply Amazing 
124 

By Russell Kay 

Epson's nifty and thrifty color 

ink-jet prints super images. 


= = 


STORAGE 


Maximum DAT Backup 
125 
By Stan Miastkowski 
HP's бигебгоге DAT24 offers 
great backup speed. 


NOTEBOOKS 


Throw Me a LifeBook 
126 
By Peter Wayner 
Fujitsu squeezes all the essen- 
tials into a 4-pound package. 


WHAT'S NEW 


155 
МЕС 'є low-cost SuperScript 
660Plus prints 600 dpi; Corel's 
Lumiere moves video editing 
into the mainstream. 


"i 
= Гатил Vipes sca 


1 Macka? 


IMPROBABLE 


Advances and Retreats 
in Computing 

160 
By Mare Abrahams 
The amazing new Content 
Analyzer; the fab combo of 
chips and snacks; and how Plug 
and Play has saved lives. 


SERVICE | 


Reader Service 


Inquiry Reply Cards 152A-8 
Index to Advertisers 
Alphabetical Order 152 
Editorial Index 

by Company 154 


PROGRAM LISTINGS 


FTP: ftp.byte.com 

From BIX: Join "listings 
frombyte97" and select the appropri- 
ate subarea (i.e., "may97"). 


THE BYTE WEB SITE 
and THE VIRTUAL PRESS ROOM 


hetp://www.byte.com 


BYTE (18 5H 0360-6280) ls publaned monthly by The 
McGraw-Hill Compares, Inc, 0.5, aubecnber rate 
$79.95 per year. In Canada and Menco, $34.95 per 
year. European surface mad subscnptons 580, питта 


$395 nthe US. $4 95 п Canada Елесілгей, Editoral, 
Carculabon, ang Acheertaanu Оси 24 Hartwell Аус , 
Leungton, МА 02173. Репофеан postage paid at 
Peterborough, МН, and additional! mading offices. 
Postage paid al Winnipeg, Manitoba, Canada Post 
Interabonal Publicabons Мая Product Sales Ageeernent 
Na. 246492. Registered for GST aa The McGraw Hitt 
Companies, Inc. GST 8123075473, Postmaster: 

Sand address and ІШ тиі queshona to BYTE 

Subscoptions, Р.О. Box 552, Мидас, NJ 08520. 


Printed in the United States of America. 


MAY 1997 BYTE 5 


INDEX 


CONTENTS BY PLATFORM 


WINDOWS 


x86 Breaks the 200-MHz 
Barrier...... —— 2 
AMD and Cyrix juice up their 
CPU clock speeds, and Intel has 
to chill its torrid chip. 


Big-Screen Notebooks 
ДИМЕ ааа о иене сы 26 
Look for more 13-inch screens 
to show up this summer. 


"Thin" Windows Firms Up 41 
Thin-client Windows is possi- 
ble because of Citrix Systems' 
WinFrame, now beefed up 
with CPU load balancing. 


Real Remote Control 

from Your Pocket PC .....42 
Symantec's CE version of 
pcAnywhere lets a little 
machine manipulate a distant 
larger system. 


C++ on Every Level....... 47 
If you're serious about ActiveX 
controls, you need Microsoft's 
fast new Visual С++ 5.0. 


Alpha Arrives 

at the Desktop.......... ‚59 
A new lost-cost version of 
Digital Semiconductor’s Alpha 
processor, the Alpha 21164PC, 
will deliver workstation 
performance for NT systems. 


NT 5.0 in the Enterprise .. GG 
This month's cover story takes 
а close look at МТ 5.0's new 
distributed services for 
advanced networking. 


PCs Strike Back ......... . B1 
Windows will get easier to 
administer, and the NetPC 
makes more sense than the 
alternative nerwork computer, 
say Microsoft and Intel. 


Two Heads Are Better 

Than One ...... — — 127 
À new dual-processor NT 
machine brings high-end 
graphics to Chaos Manor. 


UNIX 


Many Paths to NT/Unix 
Interoperability..........36 
New solutions for maintaining 
Unix while implementing NT. 


6 BYTE МАТ 1997 


Multiprocessor 

Intranet Servers ........ 106 
Our stress-testing includes sev- 
eral Unix SMP machines. 


Put Your E-Mail 

onthe IMAP............ 116 
We test mail servers for Unix 
that comply with the Internet 
Mail Access Protocol. 


NETWORKS 


Fatter Pipes for 

Workgroup Networks ....32 
Upgrading a small or midsize 
net won't be so expensive any- 
more, thanks to products from 
Cisco, 3Com, Вау Networks, 
and others. 


"Thin" Windows FirmsUp 41 
Citrix's WinFrame 2.0 builds 
on its strong thin-client tech- 
nology with CPU load balanc- 
ing, NT 4.0 support, and 
administrative tools. 


Smarter and Faster 

1/0 for Servers ........... 51 
А new I/O standard offers NOS 
independence for high-speed 
peripherals. It also means bet- 
ter performance and scalability 
for servers. 


Inside Gigabit Ethernet... 55 
This hybrid networking stan- 
dard offers faster throughput 
while remaining compatible 
with most existing networks, 


NT 5.0 in the Enterprise .. 66 
The next version of the OS will 
feature distributed services that 
should appeal network man- 
agers and users. 


PCs Strike Back ..........81 
Network computers are the 
wrong way to go, claim 
Microsoft and Intel. 


Multiprocessor Intranet 


We stress-test six NT and Unix 
servers that crank up through- 
put with multiple CPUs. 


Put Your E-Mail 

on the IMAP............ 116 
E-mail servers for NT and 
Unix support the Internet Mail 


Access Protocol for con-venient 
mail retrieval and management. 


The Return of Delphi .... 121 
If you're building distributed 
client/server apps, you should 
check out the latest version of 
Borland's development tool. 


INTERNET/WEB 


The Internet Robot's 

Guide to a WebSite ...... 63 
The Standard for Robots 
Exclusion allows you to con- 
trol access to your Web pages. 


A Blucprint for 

Managing Documents....75 
All that information on your 
Web site! Here's how to help 
people find what they need. 


PCs Strike Back .......... 81 
Microsoft tries to counter the 
NC by promising to incorpo- 
rate Java and Internet stan- 
dards into Windows. 


Avoiding Hostile Applets. . 89 
Some tips on fending off Java 
nastics. 


JavaScript Revisited.,....99 
Load a page with JavaScript, a 
natural extension of HTML, 
and the result isan HTML 
page with extra smarts. 


Multiprocessor 

Intranet Servers ........ 106 
We test six SMP machines to 
see how well they handle a 
barrage of URL requests, 


Put Your E-Mail 

on the IMAP............ 116 
We test four e-mail servers 

that comply with the Internet 
Mail Access Protocol. 


Redesigned Delphi Masters 
Networked Apps....... ‚ 121 
Borland's toolkit simplifies 
transforming client/server apps 
into Web server apps. 


Netscape's Enterprising 
Server Upgrade......... 123 
Netscape boosts its Enterprise 
Server sofrware with LDAP 
support, user-generated con- 
tent, and easier administration. 


ActiveX 47, 89, 93, 103, 121 


Backup............. 48, 125 
Client/server, 32, 41, 83, 121 
Clients, thin ...... — 41 
С/С... 19, 47, 93, 103 
Components ......... 47, 93 
СОМ. —— ovens 47,93 
CORBA. .............. 66, 93 
CPUs ......., 26, 41, 59, 106 
Databases ... 66, 75, 93, 121 
DOUN: p ТГ 66, 93 
Directory services ........ 66 
Document management.. 75 
E-mail ........ — ФЛ 
Ethernet, Gigabit ........ 55 
Fibre Channel............ 55 
МҮШЕ, ТТ ҮҮТ 127 
Hand-held PCs........... 42 
HIME LU anus нүү О 
IMAP........ — ЛИ 


Internet/Web 63, 66, 75, 89, 
93, 99, 106, 116, 121, 123 


МО technology........... 51 
Java 81, 89, 93, 99, 103, 123 
Lightweight Directory 
Access Protocol ..... 66, 123 
Mobile 

computing ..... .42,48, 126 
Multiprocessing ... 106, 127 
ПЕТР ИИИНИН 81 
Network computers ...... 81 


Networking 32, 41, 51, 55, 66, 
75, B1, 93, 106, 116, 121, 123 


Objects...... 47, 66, 93, 121 


Operating systems ... 36, 41, 
47, 51, 66, 81, 93 


Printers, color. ...... 34, 124 


Programming ....47, 63, 89, 
93, 59, 103, 121 


Remote control .......... 42 
Robots, Internet ......... 63 
Security ............. 66, 89 
Storage ..... 28, 48, 51, 125 
Transaction processing ... 93 


XI 
и 


Ho TETHER ЕТ АЫ | 


* 
d 
Ы | 


If you lose your job, | 
it won't be because you lost your data. 


Optical Library Systems from Pinnacle Micro. 


20 Gigabyte to 45 Terabyte capacity with 1 - © drives 
Award-winning 4.6 GB media and drive - backwards compatible [Z 
More capacity for up to 50% less than other brands 


You can't afford to take chances with your data. With an estimated 
30 year shelf life, virtually error-free storage and 4.6 Gigabyte high 
capacity media, Pinnacle Micro Optical Library Systems give you 
24 hour] days a week - 4 hour on-site repair service available 

Compatible with UNIX, Netware and Windows NT operating systems 


tha storage you need at a price your company can afford Make 
sure your datais safe ~ pet an Optical Library System from Pinnacle 


Compatible with HSM, COLD and leading document imaging packages ' Macro. And hey, next time, sandbag a little. 
: Seagate Call 1-800-553-7070, ext. 3250 to receive a FREE “Gude ta Optical 
Optisys dy Seagate al e CD Library Systems", Visit our website at www-pinnactemicro.com. A с a 
кера based on пөмікігеі suggested та! price The Prrarie Mos logo а INNACLE АСС. 
retard aimat бі Pinnacle Miro іс. АД other tradematis ane property of fer терки owners On GSA schedule 114.789.3000 fax 714.289.3150 When you're series abaut storage. 
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from offer. Promotion wart» February 24, 1997 and extends го May 3], 1997, or while supplies lag. Offer valid tn the US. and Candy опір Pricing in U.S. dollars- 
independent service for Samsung 


memory may vary. Portable memory із exc 
Offer subject to change. Уо where prohibited by law. * Actual performance gains may vary depending on environment and systemi configuration. Testing wee conducted by an independena servi 
708, (714) 435-2600, Fax (714) 435-2699, © 1997 Kingston Technology Company. АЛ rights reserved, 


Semiconductor, Inc. Kingston Technology Company, 17600 Newhope Streer, Founrain Valley, СА 92 
Kingston is a registered trademark and Computing Without Limits is a trademark of Kingston Technology Company. Microsoft, Windows, and Windows NT are registered trademarks of Microsoft Corporation. 


Chances are you've witnessed the power of | 


Microsoft® Windows® 95 and Windows NTS Now В 


imagine all your Windows applications screaming » 
silently across your screen, powered by an extra 32MB of the 


world's most reliable memory. Memory is the fuel that will drive 


32MB 


of Kingston memory promotion, every user of Microsoft software 


17 99: ае is eligible to purchase 32МВ of most Kingston 
| ‚№ deskt 
i ет desktop memory for only $199. That's a 


mega dose of the world's leading memory for 


your PC to a whole new level of performance. 
And now, thanks to the Microsoft /Kingston® 


less than $200! Suddenly, you'll experience 


a dramatic boost in performance. And recent 


studies indicate that upgrading RAM improves overall 
system performance by up to 639*.* You'll feel your PC 
shifting into overdrive. Open as many applications as you 
want and run them simultaneously. Handle monster files and 
graphics. Cruise the Internet and download video and images 
with reckless abandon. Think of it аттты. n 
this way: You will never find a 
cheaper way to experience such a 
quantum leap in computing power. ni X 
Special memory offer for 

Microsoft customers 

cess easier, look for our Hardware — www.microsott.com/promo/kingston.htm 


To make the whole upgrade pro- 


Migration Guide on our Web site at www.kingston.com/b.htm. 
To place your order, call your preferred reseller; or call us 
toll-free at (888) 435-5451. But please do it quickly. Speed 
is everything these days. 
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T you're looking for a notebook with great features, you should be checking out 
it WinBook FX, winner of the February 1997 Laptop Buyers Guide award, 
This is one notebook that won't shortchange you on pes or performance. 


This machine comes equipped with 150MHz of Pentium power, a huge 2GB 
hard drive, and a 59 watt Smart lithium battery with extra long battery life, 
and with 40MB EDO RAM, your applications will fly. 


And at these great prices these WinBook FX's will be flying out our doors! 
So call now on our hottest selling notebook while quantities last. 


— SPECIAL OFFER FOR BYTE READERS — 


$ 12.1" SVGA 


Take advantage of the WinBook "a Value Package-winner of the Laptop Buyers 
Guide April 1997 Best Buy award. Were offering this fully-loaded WinBook at d sur- 
prisingly low price. 

Now available — huge savings on WinBook notebooks that have slight variations 
in the color of the charcoal cases. This heavy duty performer offers a 133MHz 
processor, 40MB RAM, and 128-bit graphics accelerator. You'll have all the power 
you need to run the most memory-intensive applications. 


We're making these new, fully- warranted notebooks available at great savings to 
you. Call now to request your Special Value WinBook. Hurry, quantities are limited! 


WinBook FX WinBook Special Value Package 
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{both included) or optional 2nd Lithium and 35 1.44/48 Diskette Drive Module 
юп Battery (both included] or optional 2nd Lithium 
Ш 7.15 bs : lon 
lll Creative Labs Soundblaster 16 : IN 68lbs. 
compatible Stereo Audio : № Soundblaster Pro — compatible 16-bit 
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WORK THE WEB” 


IN THIS BLOODTHIRSTY BUSINESS 


ARENA, 
YOU 
GET 


CRUSHED 


LOTUS NOTES* 4.5. WORKING THE WEB TO WORK TOGETHER BETTER. 


Alright, so there's a lot going on in your day: managing e-mail, sharing work, juggling your 
calendar, coordinating appointments and staying on top of web-based information that 
changes every minute. Hey, that's business. And since you're not going to get any sympathy, 
you'd do well to get Lotus Notes 4.5. It's designed to leverage the power of the Web so you 
can work more closely with your colleagues, and put all the information your job demands 


right there on your desktop. 


A PLACE WHERE YOU CAN REALLY GET SOME WORK DONE. Lotus Notes 4.5 
is your central access point for all information in the business world. It ensures that the 
information you depend on is literally up-to-the-second, and that you become aware when 
something important changes — whether it's the starting time for your afternoon meeting 


or an update to a website that's vital to your business. 


Notes 1$ now thoroughly tied to the Web, so it not only gives you direct access to the 
expanding universe, it lets you update the content of your company website directly. It even 


helps you stay productive while you're off-line, stuck on a plane or wherever, 


Notes has always been about working together better. In its latest version, it's also the best 
Internet client, so you can move to a whole new level of web-based collaboration — and get 
on юр of all that information before it gets on top of you. Find out тоге about how you can 


use Lotus Notes 4.5 to do your job better by visiting our website at www.lotus.com. 


sad Lots Гэнри) are зытып! Lin безбарвна Cer). Ша it ardent гі Sot 


IT'S BE IN CONTROL OF 
FLOW OR 
UNDER IT 
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LOTUS COMPONENTS" 


Working Together’ 
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Serve Em Up Hot 


The prevailing server-side trend will go a long 
way toward providing new, really useful applications. 


ast October І complained 
loudly about the lack of inter- 
| | esting new desktop applica- 
tions. [ haven’t exactly been 
overwhelmed since then, but it's stopped 
bothering me as much. 

At that time, | said I wasn’t buying the 
idea that server apps were going to 
replace client apps. ГЇЇ now amend that 
statement: Software development is def- 
initely doing a 180 away from stand-alone 
apps and toward server apps. Slow, 
expensive, or simply unavailable net- 
works will keep stand-alones in business 
for years, but it's becoming clear that 
server apps are hot. 

Modern server apps offer services and 
processing to large groups of people try- 
ing to accomplish something together. 
That'sthe agenda that information tech- 
nology experts need to respond to now. 
Personal productivity apps haven't made 
thar big a dent in these kinds of collabo- 
rative tasks. 

Case in point: How do you enable 
dispersed groups of people too numer- 
ous to attend the same videoconference 
to work together in real time? Recently I 
previewed three apps that address the 
problem of simultaneous, real-time col- 
laboration: Venue, a virtual office, from 
Activerse (Austin, TX); Symposium, an 
on-line classroom aimed at corporate 
training, from Centra Software (Lex- 
ington, MA); and Auditorium, a virtual 
space for large meetings, from Xerox 
PARC spin-off PlaceWare (Mountain 
View, CA). Time will tell how well they 
deliver on their promise, but in concept 
they're strikingly powerful programs. 

They provide in a box what an I5 shop 
would be hard-pressed to cobble togeth- 
er on its own. And they do it by marry- 
ing established client-side technologies 
like GUIs, 3-D graphics, and digital audio 
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with new server-side technologies like the 
Web and Java. Significantly, the develop- 
ers of these apps didn't invent these tech- 
nologies—they merely assembled them in 
interesting and worthwhile ways. Where 
once developing those apps was no task 
for the fainthearted, you need no longer 
be a master of kernel architectures and C 
to produce useful server-side code. 

Our cover story focuses on the OS side 
of this equation—specifically, the soon-to- 
be-released NT 5.0. It’sthe most significant 
NT since 3.5 1 achieved basic usability and 
stability, Reading this story, [ was struck by 
how different it is from those articles we 
used to write about desktop OSes, What's 
important isn't the details of NT's inter- 
nals, but how concentric layers of mid- 
dleware ripple out from it to provide appli- 
cation services that will eliminate years of 
work from development projects. 

Enterprise computing experts have 


graphical and information processing 
power to make the most of the server- 
side apps that draw together your com- 
pany, its partners, and its customers. 

On another subject, subscribers will 
notice a new feature section in this 
month's issue: Reseller. Our research tells 


You need no longer be a master of kernel architectures 
and С to produce useful server-side code. 


long pointed out that real companies 
need PC operating systems that do much 
more than make a microprocessor 
scream. Microsoft addressed some of that 
with BackOffice, Now ithas dropped the 
other shoe with an array of software to 
make distributed computing work on a 
large scale: directory services, security, 
object support, and more. 

Take platforms like NT and Unix, make 
liberal use of components and the Net, and 
you havea server application development 
platform that just won't quit. That's great 
news for those pushing the envelope with 
components, network computers, and 
other net-centric technology. But I think 
it’s also increasingly the nine that even fat- 
client advocates will march to. After all, 
ultimately you want to harness all that 


us that roughly a third of our subscribers 
are value-added resellers, systems inte- 
grators, independent software develop- 
ers, and similar providers of IT services. 
Our new section will focus on technolo- 
gy that you can use flexibly and profitably 
to meet the needs of your customers. If 
you're a reseller who doesn't subscribe 
but buys us on the newsstand, you can 
check out this new section by visiting our 
Web site. In either case, let us know 
what you think. [3 


Mu Schock 


Mark Schlack, Editor In Chief 
mschlack@bix.com 
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ADOBE FRAMEMAKER 5 on WINDOWS 95 e> МТ 
MAKES SHORT WORK OF LONG DOCUMENTS. 
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Adobe’ FrameMaker’ 5, the leading document publishing software, automates your time consuming 


T -— authoring, formatting, and page layout tasks. And now its multi-platform’ support includes Windows" 95 
ғы Мо Нате Ми 5 


and NT. Adobe FrameMaker lets you easily create long documents like books 


with cross-references and indices. What's more, it's the perfect tool to distribute 
critical documents on the Internet and intranet, making it easier than ever to publish online product documentation, 


business proposals, engineering specs, training manuals and more. If you've got a big job on any platform, now you've 


A 


got the power to meet the challenge. Download a free HTML plug-in from www.adobe.com/special/hotamale. 


1 


If you can dream it, you can do it: Adobe 


"Also available оп Windows 3.1, Macintosh? Power Macintosh, and UNIX: SunOS; Sun" Solaris? HPUX, Digital UNIX; Silicon Graphics" IRIX? IRM" AIX: Adobe, the Adobe logo. FrameMaker and the tagline, 
“If you can dream it, you can do И” arc teadematks of Adobe Systems Incorporated. All other marks ate the property of their respective companies. ©1997 Adobe Systems Incorporated. All rights reserved. 
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Intranet Ware for Smal! Business Creative Labe Sound Blaster AWEGA PnP.. "a | 125MHz upg for 5/75 ,........ o 240.48 | ну 720 laser и 340.01 
Server with б \сөп%ё%............... 594.60 Creative Labs Sound Blaster Value CD ВХ . 227.14 150MHz upg lor BBO .,,......, «+. 320,40 HL-730 taser uve Mi 
1-user additional license ....... ......46.64 Microsolutions 8X CD paralel.. . . 278 80 | 165MHz upg for 5100 ......,. . .. 408580 MFC-4550 8-1 0 are —— 
Samer addibonal license . ҮТТЕ . 2164 i NEC 8Xi 8X CD intemal! 5251-2. 223.41 Pentium OverDrive Processors | MFC-6550mc б-іг- N : iiid 
Сай for additional Мокен intranet Ware NEC 8Xe ВХ CO external 3С$1.2..... 309.20 w/MMX Technology | MELLE ossis 
multi-user configurations. | Panasonic portable 8X CD мәре. 308.00 125MHrz upg for 75MHz ........ ., BPM 
E Yamaha YST-M15 10-жап speakers... 6083 | 150MHz upg lot DOMH? _...... S. ZH | canon 
160 64 d 478% 
bal Yamaha San ai A ык i з66мн: upg for 100МҢ: E. 8. | BJ-30 monochrome S. 
NPUT DEVICES. | РС CARD: | BJC-7O ....... 2872 
3С900 EtherLink XL PCI T08T ....... 109.16 | Adesso NU-Form kayboard'ouchoad ,... $809 | 3Com LAN РС Card combo . . vagy | МС2240....... 800.00.100 
3C900 Ethernet XL PCI сотёо........ 129.85 Alps GüdePoint Wave keyboardtouchpad . 66.80 3Com 336 10ӨТ LAN«modem... .. , 22960 | BJC920....... s.. 6 300.00 
3C905 Fast EtherLink XL PCI 10/100BT , . 95.00 Alps GlidoPoint Windows 95 keyboard |. . 93.84 3Com 33 6 108T LAN «modem combo , . 339.82 BJC-200....... siie naran ...., 279.00 
OfficeConnect 8-port hub ,,,........ ‚ 119.36 Drawing State |І 12x12 wipreos pon . 306.63 Hayes OPTIMA 336 иЕДасқ....,..... 206.42 BIC-4SSO....... TII 
SuperStack |І Hub 12-роп 10BT ...... » 469.11 Casio QV-300 digital camera. ........ 855.85 Hayes OPTIMA 56К....,..... ‚› 217.04 
SuperStack И Hub 24-port 108Т ......, 767.18 Connectix Color QuickCam. ..... . . 210.85 | Megahertz Etnemet adapter wXJACK —, 109.00 EPSON’ 
Epson PhotoPC digital camera. , .... 399.00 Mogahertz 338 семиаг........ ... 339.00 4 
BOCA Epson РһоюРС 500 фоќа! camera 499.00 Megahertz 11 б cellular wXJACK ...,. 2300 FX870.... ; ss а 4-----. 289 46 
МОАТ55 ISA/EISA Vo 2 senai 1 parstel.. 41.16 Epson ActonScenrang System Н. 115.85 Motorola Montana 33 6 ‚ 17920 102070. . ‚ ко и, 270.04 
BOCAHUB-8 B-port 1087 .... ...... $2.4 | Epson Expression 636 Exec scannas 4657 | New Meca PC Card joystick adapter . 5720 LX300 > roe =- 10841 
Hewlett Packard бсалдеі Spse 184.00 Simple 33 В celda. ............... 199.92 Stylus Соки $00. ......... 223.00 
COMPAQ Howlett Packard Scandal 4c 857 90 бетін 33 6 Communicator w/Senpla Jack 11 781 Stylus Color 600 р ... "ME 00 
Netemgent 10BT РС! controber ... ... 81.65 Intel Smart Video Recorder її 169.16 Хисот 338. .. 44%. 224.94 Stylus Color 800. . . .. . ... 44800 
Neteligent 10/1008ТХ PCI controler. 118.2 Kensngion Моизенл-а Boa “аз | Xircom 318 Ethemet 108Т,..... - 2095 | Bytus 1500 (0 ..99500 
HEWLETT Ken ол Expert Mouse V5 0 РВ. ‚ 81.77 Хнсот 33 6 Ethamet соло... .,.., 339.06 Stylus Pro XL color elie , „+ 1499 00 
| D PACKAHO Kodak DC50 Digtal Science Camara ... 699.00 | MODEMS — | 
DoskOirect 10/100Mbps PC!,..,,...., 145.40 Logitech TrackMan Marble ..- ..,..... 83.23 ч DJ HEWLETT 
JetDirect ethemet ОВТ............ 309.53 Logitech PageScan Calor Pro... .,., 306.30 (DHayes PACKARD 
JetDirect EXPIus pnnt server, extomal.. 206.67 Microtok PageWiz compact scannar .. .. 97.88 : HP DeskJet 400 color printer. ......-- 179 00 
JetDzect EXP!us3 print &ervor, external. , 430.04 Microtek ScanMaker ЕЗ color 'atbed .., 189.57 ACCURA 336 V.34 intemal wax. . = 128.03 HP DeskJet 340 portabla inkjet printer. . . 288.84 
in Microtek ScanMaker Её sid color flatbed. 499.00 ACCURA 336 V34 extemal wax, , . 149.89 | HP DeskJet 6B2C color prinior . .. ,. 26874 
Nikon AX-110 Scantouch scanner 179 87 DPA 336 Бн Modem intemal 2 6 23 | HP безкю! 694C color prie .. . .. 20900 
Ether£xpress РАО/10» PCI combo, .... 118.88 | Nikon Caoipa 100 digital camera $06.47 | ACCURA cok Модет external 24000 | HP Deskjet Е20С46 color printer 
EtherExpress PRO 100 PCI , M *- - T! Play Snappy video sti capture 195.97 ACCURA 56K mxiemal ‘`` iR qe | HP DeskJet 870C40 color printer 
| NetPortExpress РАО Enel intemal... 25840 Polaroxd 2000 40 tota! camera 206826 | ACCURA 56К spkrphone intemal == 1]074 НР LaserJet 5L Xtra pnnter 
| МеРотЕ иваз РАО Еле extemal... 379 19 Асов RDC-2 digtal camera , 799.00 | ACCURA 56K sparphone e external 168 04 HP LaserJet БР pnntor 
а | UMAX РареСИбсв Color scanner 217.28 OPTIMA 60X internal . з . .. 26041 HP LaserJet GMP printer. . 
ІЗІ iaces UMAX Vista.SBE scanner 24686 | OPTIMA 50K external... 17707 Spera) | HP OfficeJet 350 muit-function 
Combo EtherlB LAN card. „---.--.... 3583 UMAX Vista-S12 scan - , . 620.55 ACCURA ISON , ..,.,.,,...,. 28048) | LEXM 
Combo EtnarPCI LAN са. ....... 0570 Visioneer PaperPor mx scanne., . _.. 244.60 (м ARK 
Combo PC/Etemet card 1087 ,...,.,. 91.83 | Мыопеве PaporPort w scanner, ..,.. 226.29 у мөтонбей Color Jetprinter 1020... .... 
1O8T Б-рой workgroup hub ee | 59.40 Mo! MITORI | mBSURFR БАҚ internal қоға» А =. « CALL! Color Jetprinter 2030 4^14 
AP Sea [р = - | ModemSUAFA 685 exlamal. a., CALL! Color Jetprinter 2050 
gate Software MAG Innovision 410V2 14" 2mm, ...218.72 | MOCOBUAFR SeKintemal.. ..  . — CALL! | союуу e 2. 2... 
Backup Exec V8.11 for Windows NT МАО Innonsion 510V2 14 28mm —— . 308. 7g | VOCSSURFR SEK вета! ...... CALLE | сл Bs * 
Sole server ӘМ .. MAG Ігпоушыоп 71042 17* 2Bmm 505.91 D: Bohotics | ^ = 
Enterpnse edition да NE Ea coe Magnavor МВ4010 14" 28mm : 245.24 m 3 s 
x Megnavoz MV5011 15" 28mm _ 304.15 Sportster Series | Opratxm 7. 222 
SMC сара 17^ 28mm ‚ $38.81 Winmodem V 34 33 6 momy wax . 114.03 Орам. ... 40-2... FORS 
ЕтегЕ2 5Т 1007 ме... 2... -. BH NEC ХУ15» 15" 28mm . 378.41 У 34 33 6 едетші was., .. , ! Орға Fis . - 1255 2 
EtertZ ATC 10ӨТ hub UMS аа 2 121.87 НЕС XV17+ 177 28mm 099.10 У 34 33 6 anamal etgx ...-... қ 18921 
EtherEZ 16TC 108T wb. ... ...... 378 68 NEC P750 17 25mm... . 879.78 Мосе У 34 33.6 ийатл!тЛах.,, .. ,16824 OKIDATA 
EtherEZ 1OBT ISA . .. » o>, 08282 NEC P1150 21° ‚2Впүт\. ts ++ ‚ 1939.57 Мосо УМ 33.8 йеті! Аал. ава 109.40 | 
EtherPower 10/1008 TX PCI . NEM 7 Princeton Е050 15° 28mm .... .. , . 308.60 56K x2intema .,.. ssec ML320 Turbo . қ ; ++ 916.68 
| Princeton E070 17" 28mm... ..... .. 597.21 | 56Kx2erema,,............-... Be o. 
болу Muinscen 100sx 15* PnP 25mm ,, 354.02 56K x2 Voice мата --, .,.:,, 2 | Okipage áw ... P usa 
CreditCard Ethemet 10/100 Sony Multiscan 10081 15" РАР 25mm... 394.35 56K x2 Voice extemal .........., " 
CredeCard ExherneteModam 33.6 10BT Sony Multican 20057 17° PnP 25mm. . 778.10 ISDN 128K terminal adapter, .... ... | Оцатоа . , 


800-959-4239 
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$2.99 ыы ground ial on all orders va or less! 


Nikon 


Coolpix 100 
digital camera 


Connect directly to 
your PC Card slot, 
no cables! 


—— m — m | 
UMAX | TOSHIBA р... 
ZÓisia-s 12 pe = Satellite 25 
бөгенінің 1106$ 


color at an 
B 100MHz Intel Pentium" 


ES up », тр" 
affordable price i 


Simply insert Nikon Coolpix $5 06.47 "599x120 dpi optica. processor М ВМВ EDO 
100 and download your pictures CDW 5.47 9600 dpi interpolated RAM standard E 810MB 
directly into your laptop! resolution У Single-pass scanning V 256KB WO buffor hard drive B 11.3 
Ш 512 x 480 resolution № JPEG compression B IMB for fast data throughput Y 8,5" x 11. = maximum size dual-ecan ТОА i 
internal memory stores up 10 42 images № Lona: Y Includes PageManager with ОСП Y SCSI-2 interface color display —] е q 
f=6.2mm (36mm format equivalent to 52mmy/F4 with Vista-S12 with full version ve R 0! Q Rh ба ; (С 0 —i “7 | n n | x | = г 1-. 4 
macro shooting distance of 5.5" W Built-in auto flash of Рћоќозћор................. se 209 99 CDW 71455 b А | {.0 ее | 
(3.1-7.5 feet) №4 AA alkaline batteries included ^ Az bd COW 7024 = aropt г 
B Bundled with E-Z Photo software Vista-512 PhotoDeluxe д 9: 9.8 94 б р CDW 77158 d а * 
Г carries over ZU .L | products! lf you don't see it qe | 1 
COMPUTER AR І COMPUTERS — || un COMPUTERS | | =. COMPUTERS E 
TOSHIBA | COMPAQ. | IBM FUJITSU 
Satelite & Satellite Pro Notebooks Deskpro 2000 Mini-towers | PC200 Series LiteBook 500 Notebooks 
110С5 5/100 AMB 810МВ 11 3* dual. 127748 | 51332500CD 5133 1648 2568 8Х СО 1919.00 | PC3S05/166 MMX 16MB25G8 S bays 1889.95. | 5557x 5150 MMX 16MB 2GB 
аана. lea | 5166250050 5166 3248 2 5GB 8X СО 189800 | РСЗ50 6/200 32MB 1 608 S bays. ... 2919.41 10X CD 12 1* actwe 3999.60 = 
e Мм | rem i Marin 25GD8XCD 257900 | PC3505/200 MMX 32МВ 2 5GB 5 bays 2173.96 LiteBook 000 ) Notebooks , "id "ы 
жанан RT SRS SEIEN! 4 Бүрүн 6750 NB тожа. 1306.00 | versa Notebooks » 
132 IEMA 2688 11.1" всуе 362887 | 5156/1620 5/166 16MB 1.6208. 1578.00 | 2400 5100 ВМВ S10MB 11.3* dual — .. 1499.00 — 
СОТА ЕВ VNB LAB 11:7 асве © СО ? | 5166250215 5/166 16М82508 .. 1768.00 | 4205131848 10808 104" жәе EX CD .2899.00 | E1337 5/133 16МВ 108 1137 жне... 1099.00 
Тыл MENS 6180120005 6180 32МВ 1 СВ ах CD 229900 | чине 168 12608121 вю EX CD _ 179.00 а 121 daa, 4780.00 
500С5 5/120 18MB 1.2608 12.1" бим 1779.56 8200/2500/. SCOS 6200 30MB25GB EX CD. 2719 00 ВОЗОХ 57113 109, 14408 12.1" acus GXCD . 3999.00 BX CD 12. 1* active . 8190.00 
500СОТ 5/20 10MB 1 2508 12 1* are EXCO , 3449.25 Deskpro 4000 Mini-towers | 6050MH 5/150 MMX 18MB 1.4GB ы ШЫ cA 
5100015131648 2108 Zane XCO. 4089.32 | 5133162018 5/133 32MB 1.6268... 1689.00 | 121° active 10Х СО ........... .. 3999.00 emm 
FARO ВОВ 206 121 acie EX CD 379.31 51962500С05 6080s 2508 8X CD . 2099.00 6050MX 5/150 MMX 1648 2.188 5/100 8MB 1.0888 11.3" dual 1699.00 
, 2 skpro 6000 ops 12.1* activo 10X CD ..... es)» 4699.00 | 21° active 409 0 Б 
12.17 active 10Х СО. ,. 6506.79 5186/1080CDS 5/166 15/8 10808 ВХ СО. 1999.00 PovwerMale Value Series Desktops HAC e 21GB 6X CD 12 1" active Im - 
740СОТ 5/166 MMX 10MB 2GB 5186/1080/CDS 5/166 32MB 1.08GB ВХ СО. 2199.00 V133a 5/133 16MB 1.208 .......... 1175.00 = ee % 
13:3. active 10K CD V——T— |. S180 21501CDS 6/180 3246 2 15GB AX CD . 2799 00 V2133 5/133 16MD 1.608 ...,,,..,. 1293.00 HARD DRIVES | j 
: GXXXY2150'CDS 6/200 32MB . 302.0 сено 1008 FU 
7130 6/133 16MD 1.500 6X CO .. ,,, 129467 | Deskpro 6000 777 °° PowerMate Valua Minl-Iowars. шын Quantum LT 
ptt с БЕЛИТ Bill 5166/2 150'CDS 5/168 32MB 215GB BX CD , 2889.00 V21335/133 16MB 1.608.....,..... 1293.00 Firoball TM 1.238 Рам АТА ,, . 209.71 P 
52000 5/200 MMX 32M0 2 538 12X СО. 2039.43 Presario Desktops | V2133 5/133 18МВ 208 8X СО,.,.... 1508.00 Ғиаһан ТМ 2,100 Бам АТА-2,. ..... 287.34 i 
82000 5/200 MMX 32MB 3GB 12X CD 2 3429.54 2100 133 24MB 2GB ах CO ...-.. ., 99.00 PowerMate Performance Deskio Fireball TM 3.2GB Fast ATA-2 . . 905.39 | 
камен Hii-icwedi à 4160 5/150 24MB 2.168 8X СО... — 1299.00 PMMX2166 5/166ММХ 16MB 2G ‚ 1764.00 Fireball ТМ 1.200 Ultra SCSI-3 , 276.45 
SOOM 5,200 MMX зәм 4.308 12X CD. 3389.44 4112 5/120 16MB 1.608 6X CD ..... 1379.73 РММХ2166 5/166 MMX 32MB ЗОВ 12X СО. 2116.00 Fireball ТМ 2.1GD Uira SCS-3 .., ... 328.49 
ы 4784 5200 MMX 32МВ 4 338 16X CD. 2399.00 PowerMate Performance Mini-towers Fireball ТМ 3.208 Ultra SCS-3 . . . 37448 
AST. 8772 5/200 MMX 48MB 6.5GB 16X СО. 2799.00 РММХ2106 5/166 MMX 16MB 2GB. .. . 1784.00 
Ascentia Notebooks Presario Min-towers we PowerMate Office Mini-towers 631MB F „D Seaga te 454 | 
A4! 5/120 16MB 108 11 3* dua! 6X CD 214947 | 4764 5168 MMX 24M8 2508 16X СО. 1709 00 2513 5/133 10MB 1 6GB SX CD ‚_. .. 1822.00 1 азі АТА... ... 144.65 
J50 5/133 ВМВ ВООМВ 10 4° acbve 1649.00 4716 5/200 32MB 2508 ВХ CO 1919.00 2516 51665 16MB 1608 &X CD ...... 2058.00 1.0858 Fast 5С3-2 . .. .. 269.09 | 
155 5/133 16М8 108 11 3° acts... 2248.03 6708 5200 32MB 2 538 ВХ CD 2308.08 2516 5166 32МВ 2 508 8X CD ...... 2528.00 12GB Fast АТА.2 .... .,. . . 206.92 
P30 5/100 MAB BOOMB 11 3° dual 4X CO |58943 J 2.168 Fast АТА:2. ... .. _.....,. 246,58 
P3O 5,100 ВМВ 1208 113° dal AX CD. 177418 | IBM no Lu ВА 2.168 Fast 5С5!-2 + 674 
P40 5120 16MB ТОВ 11 T ache GX СО 270445 | ThinkPad Notebooks Extensa Notebooks 2.1408 Fast 55-2 ‚736.44 
2405120 1648 2 168 NT ache 6X СО 297943 | 365Х 5/120 ВМВ 810МВ 104'acóve 187090 | GXCD51208MBB!0MO 121 ажбхСО 1780.01 | 22908 Uva SCSI 1079.94 - 
PSO 5133 ВМВ 80ОМВ 11 7 actve AX CO 2448.45 366XD 5120 8МЕ 81048 104° асве AX СО 203923 9005/33 1648 135GB 12.1° биш 2609.55 9GB Fast SCSI-2 1958.11 
POO 3/133 20D IGB 12.1" active CX CO . 3604.00 ЭБХ 5/120 ONG 1 0858 11.7 du AX СО 1879.97 900T 5/133 16MB 1 3508 113° астме . 3589.73 WE WESTERN OIGITAL 
mn EN quen ЖС rmi : жаа | DEDY НЫН 1.35GB эң Caves 268 EWE — 
ио амо 508 ARCO 170000 | ЗО а LOGAM T Gum teat ie | Traveline Notebooks unl Cavar 1008 EDE i 
$3 DOO 24MB AGBBXCD o эн 5133 ВМВ 136GB 113 аібх СО. 1235.59 | ТМ020 8120 848 108GB 11.7 асма 269955 | Gaver ssGBEDE > m 
9214 5/200 24МВ 4GB BX CD... . 1899.00 | leeypryxygun 13608 TT ace CX CD. 2648 20. | 16090 57133 1648 1358 12.1" кк | eee oe . M 
9220 5/200 MMX MMB 1 6GB ВХ CO — 1999.00 EN ЕВС ДЫП ЗЫН MT ad — E t tat ace . 28% Canas 3 168 EIDE... 11810 
Bravo Des &ktops р BM . - Ф ез4 203 ae 5150 тема 13535 12.1 “сіне. . 3659.73 CONTRO! i LER | | 
LC 5133 5/133 16MB 1208 .,,.. ..,. $905.11 | 560 5/120 8МВ 810MB 12.1* active 3687.96 TRANT S150 20MB 2.108 12.1" acies. . 4347 83 | m CD = = E 
LC 5166 5/166 15МВ 1.208 .,. .. .. 1235.33 560 5/133 8MB 2.108 11.3" 24. . 2, 2684.32 TM6160 5/166 MMX 32MB 2.1GB Adaptec АМА1505 SC5I-2 CD KA. ‚ 48.30 
MS 5100 5/100 16MB 1.208..... CARA 560 5/133 BMB 1.0808 12.1 actve .. 4140.20 121'actve 1X СО... . ... 7998 Adaptec 1642СР SCSI Mastor Ки 249.75 
MS 5133 5/133 16MB 1.208...... .112%0% 560 5/133 БМВ 2.1GB 12 1" ative... 4256.26 X) HEWLETT Adaptec РС! Una Wide SCSI Kn.. ....28 A a 
US SISO) GUO В Wm | жарда етед зм ERI, | попов Darom ии 
Brevo Mini-towers | Г 5298.76 ectra ries ps romise + VLB 4 
MS-T 5100 5/100 16МВ 1 208,...... 1189.74 760E 5/150 16MB 2.1GB 12.1" active , . 4929.17 520MCx 5/120 12MB 1.2GB 8X CD... , 1377.50 on-brd BIOS 6550 . . ET 
MS-T 5100 5/100 16MB 2.1GB ,...,.. 1209.68 760EL 5/100 ВМВ 81048 11.3" dual ., 2169.93 820 $/33 16MB 1208........ s.s, 1088,73 = 
MS-T 6133 5/133 16MB 1.2GB,..,,.. 1215.22 ТЕО 5/100 ВМВ 810МВ 12.1" жоға АХ CD . 4577.08 520С0 5/133 16MB 1.208 AX СО..... 1339.84 
М.Т 5133 5/133 16MB 2.108 ..,, . 1267.29 he 5120 МВ 810М6 11.3" dual, , 2208 27 520MCx 67123 16MB 1.2GB AX СО. .., 1499.35 
COMPAR 7 5/120 ВМВ 1. 12 T active . 3489.90 Vectra 528 Serles Mini-towers — Monday-Faday 7 àm-3 pm. CT» Saturday В amS pm СТ 
Armada Notebooks oper Q3] E Db т.а т Teo шрот ir Canem 
1120 6/100 BMB 810М8 104'dual . 1299.00 Aptive Deaktops | ee ee оро 700880 Monday Friday 8 amd pm СТ» баку 9 ато рт СТ М |. 
тас алсо тама 1.0060 JOA duais. ижа | Сала томат а.а. -——:--—— Ln BUY WITH CONFIDENCE 1 
11907 0100: 108 АТДА 190080 | Scene ое o | маға оне СОМ 15 А МАБОАЦ TRADED COMPANY 
4110 5/100 ВМВ 810MB 11.3" dual _.. 1599.00 CT3 5/200 16MB 2.5GB XCD .. oor? к | w/Microsott software — TICKER SYMBOL COWC DA Brand 5А) Dune 16762-7062 
4120 5/120 16MB 1.08GB 11.3" Gual. - , 1999.00 2. 8 +a a >» e 1908.04 525С0 5/133 16MB 1 208 8X CD. ,... 1548.34 : 
41207 5/120 168 1.0808 11 8* active. 2789.04 564 5/166 16М8 25GB BX CD. .. 199960 525МСх 813) 16M8 t 2GB ах CO... 1727.61 
41307 8/133 14MB 1.08GB 11 &^ active. 2099.00 566 6168 16МВ 32GB ах СП... . 2009.00 525CD 5166 16MB 1608 8X CD. 1949.58 
оти 1648 1.408 12 1° active ‚ 3600.00 А-а ж RES T == 525MCx 5/166 16МВ 1.608 ВХ CD... 1989.16 
5000 Notebooks 32MB 22. 238 525MCx 5200 32MB 2#08 ВХ СО. .. 2527.98 
5250 5/120 16МВ 810MB 104" actva 219200 $80 5/168 MMX 32MB 3 268 8X СО... 2199.00 
5280 5/120 16MB 1.2508 112 acme 3888.00 590 5200 MMX 32MB 3.268 АХ СО . 2399.00 SONY 
5300 5/133 16MB 1.35GB 12 1° actwe. 4399.00 PC300 Series Desktops PCv70516632MB21G8B 8X CD . 1599.99 pus гасе 7 
5360 5/7133 16MB 2.1608 12.1° есіме. 4000.00 PC330 5133 16МВ 1.208 3 bays 1229.75 PCV-10D 5/306 MMX ЗАВ 2508 16X CD . 1999.99 035 9005) of Фи ody ttd rura. vill not 
5400 5/150 TMD 2.1608 12.1* асое. . 5199 00 PC340 5/100 SMB 850MB 4 bays ‚779.00 PCV- 120 5200 мых 32448 1858 16X СО r 7199.99 excend $4 00 tor ил package ЧУЧО or 96 00 fer тада - 
2000 Desktopè PC340 5/100 16MB 1 2СВ 4 bays 066.34 — age shomertz, Вет retary iny produc, you тый От ал 
1200 $/100 GMB 1268 9900 | PCJ 5133 1548 12084 bays. 111712 FUJITSU nM 
5120/1200 $/120 16МВ 1 2GB — 1149.00 СО АЗЕ 16MB 1268 4 bays. ere STETI Тил and сї елес comourerts irt na ЫШ 
617131200 5132 16MB 12GB. ., ‚ 1168.00 PEMO 5/168 "ЕМЕ 2 5GB 4 i 14872 LiteBook 400 Notebooks Мое 10 buses days lor ра) when paying by prrtonad Card. 
5132500 5133 16MB 2 5GB 129900 2 bays. 7.24 4200 9120 6348 IGA 10X CD t3 aw . 1799.00 | М babes ш Chung Чу id ра produc and oen. 
5166/1200 8166 16MD 1208 .. .. 136800 | РСЗО 57100 15MB 1.268 5 bays. ; LiteBook 500 Notebooks тыгу Ге roit to ғам adustmerts dus Ы (алого mar 
5168/2500 S166 16M0 2538 .,... 1499.00 | PC3SO 57133 16MB 12GB 5 bays 531T 57133 16MB 1 IGB 10X СО ur auum n eee Е рси 
5200/2500 5/200 З2М 2 5GB 1992.00 PC350 5/133 18MB 1.6GB 5 bays , iae o... г ETOS п gdemteement) аси 
6180^1200CD 6/180 16MB 1 208 ах СО. 1899.00 PCASQ 5/133 16MB 1568 5 bays EX СО 1 5351 5/133 (8MB 205 10x CD 
62002500'CD 6/200 16MB 2 SGD 9X СО . 2278.00 121° activo — 


РС350 5/166 1БМВ 1.6GB 5 bays. 


800-959-4239 


If you find a better price, call CDW'* before you buy! 
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Your PC is not safe unless 
you have Dr Solomons. 


M ow the international best-selling virus protection 
software is finally available in North America. 

Dr Solomon's Anti-Virus detects and destroys the 
most viruses... automatically! Its exclusive Dr Solomon's 
WinGuard scanner and Dr Solomons , 

NetGuard" technology provide + 

24-hour virus protection from | 
Internet downloads, shared files, E 
e-mail, floppies, hard disks, 


and more. 4 [ | Г 
Dr Solomon's includes its famous qm L "wu 
SOS" disk which lets you boot The wortwide computer 
clean from a diskette, even if your "hus count 

: ‘ 1,000, but the virus treat 
operating system won't load. With ИБ бугу your 


SOS disk, you can be sure that your — Hundreds of new viruses 
system is virus-free before you are created every month. 
even install Dr Solomon's. Dr Solomon's Anti-Virus is 
backed by the proven expertise of Dr Solomon's Anti-Virus 
Research Lab — the largest, most experienced research and 
development team in the world dedicated ta providing anti- 
virus solutions. 


You get a free automatic update to the most current version 
of the software, plus you can get an optional plan that 
provides ongoing manthly updates to protect you from the 
hundreds of new viruses that appear every month. 


With Dr Solomons, if a virus strikes, you're not alone; we 
provide 24-hour virus emergency support — live with one 
of our technical experts on the phone. 


POLYMORPHIC VIRUSES 


— ч € CM SP 
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Dr Solomon's 100% 


Better virus protection than P= = 
Norton, McAfee, ЇВМ ог PC-cillin № —— 
or your money back. SOURCE — Virus Bulletin, October 1996 


detects polymorphic viruses better than ай the rest 


DETECTION OF VIRUSES IN 
COMPRESSED AND ARCHIVED FILES 


Dr Solomon's 


100% 


your computer today, and (hey re easily shared SOURCE — Secure Computing, January 1997 
үй documents and emad. No other product Dr Solomon's is far more advanced in detecting 
detects and removes them tke Dr Soloman’, euin Ag rei i d 
unt mi тар оне Get Dr Solomon's Anti-Virus 
today from software stores i 
SYSTEM REQUIREMENTS: « 4 М RAM (8 MB recommended) « 5 MB avaiable пәлі disk space e VGA, 16 odors or higher everywhere or call 
TE из compatibis mouse e 14 4/28.8 modam recommended е internet access recommended 
of Microsoft Windows 95": EM БЫ PC or сотона wa 48825 МНЕ processor а тауы 1 800 960 9095 | 
ders ВМ PC or compatibis wih 386 proceser or hignar T T - r 
ЙӘ бөлей өен е рле M жаран о Somaris ii h | ЕХТ. 187 1 
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Taking Sides 


Most people I know are tak- 
ing sides in some sort of PC 
versus NetPC/Java/Internet 
paradigm. I think that’s 
unfortunate. It was refresh- 
ing to see you take a bal- 
anced view in your editorial 
(“Cadillacs and Cherokees,” 
February). Lam glad that 
BYTE has not taken the posi- 
tion of most (it seems) tech- 
nical journalists, who only 
quote sales statistics any- 
more. 

Mark Duling 
markduling@iname.com 


Thanks. In last month’s cov- 
er story (“Cheaper Comput- 
ing") we discussed the real 
benefits—and costs—of net- 
work computers. For the PC 
side of the equation, see “PCs 
Strike Back,” on page 81 of 
this issue. — Eds. 


The Wrong Key 


In your discussion of 
encrypting and decrypting 
messages (see the text box 
“Security: Who’s Got the 
Key?” in the February cover 
story), author Michael 
Nadeau states that “the pri- 
уате key encodes the mes- 
sage, and the public key 
decodes it.” This is correct 
for digital signatures but not 
for secure e-mail. In secure 
e-mail, you use the recipi- 
ent’s public key to encode 
the message; the recipient 
uses his private key to 
decrypt it. The problem is 
not “how to make those 
keys available го only the 
people you want using 


them.” The public key 
should be accessible to 
everyone! To read the mes- 
sage, the recipient uses 
something that only the 
recipient has: the private 
key. At no time is there a 
need for secure channels to 
transmit information to any- 
one in the transaction. 

Note that an e-mail mes- 
Sage sent to many users can- 
not be bulk-distributed as in 
а nonencrypted scheme. The 
message must be individual- 
ly encrypted using each 
recipient's public key. This 
does increase traffic, but 
there is no known way 
around it that doesn't 
require a secure channel for 
key dissemination, short of 
creating public/private key 
pairs for every conceivable 
combination of recipients 
needed. This still requires 
that private keys be distrib- 
uted to several people, open- 
ing up the possibility of com- 
promised communications. 
Thomas Paul Karrmann 
tkarrman(a giddings.com 


You are correct. I confused 
the terminology. The point I 
was trying to make was that 
most companies don’t want 
the public keys to be truly 
public. To make an analogy 
between public keys and 
phone numbers, most indi- 
viduals don't mind that their 
phone numbers are pub- 
lished, but few companies 
make their internal phone 
lists public. They don't want 
unsolicited traffic on the 
network. Your point about 
bulk mailing and encryption 
isan important one. While it 
may be possible to create 


“group-level” sets of keys, it 
is often too cumbersome to 
be practical. 

— Michael Nadeau 


Bus No Bottleneck 


In “The Mac Goes Multi- 
processor” (February Core 
CPU), Tom Thompson men- 
tions how the system bus lim- 
its usc of processor capacity. 
How much of that capacity 
can the system bus handle? 
How do you determine the 
maximum capacity of your 
own system bus? 

Steve Gold 
goldie@earthiink.net 


System 7.6's System Profiler 
application will indicate the 


system bus clock rate. And 
yes, the bus imposes a band- 
width limitation, which 1 
alluded to. In terms of system 
cost, it's going to be cheaper 
to add a second processor 
that can grab its share of the 
bus while the first processor is 
busy, rather than add a high- 
er-speed bus. Put another 
шау, the second processor 
helps utilize the existing bus's 
capacity. — Tom Thompson, 
senior technical editor 


Java for C++ 


l agree with your point that 
though Java may be the 
largest installed software 
platform in the world, it stili 
can't displace the OS that 
supports its run-time envi- 
ronment (“Today the Web, 
Tomorrow the World,” Jan- 
чагу). Why isn’t the industry 
trying to develop a Java-like 
run-time environment for C 
or C++? This would offer 
the stability of an established 
language along with the 
portability that is the hall- 
mark of Java. A substantial 
portion of the huge installed 
base of C/C+ + software 
could become available 
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across а range of plat- 
forms—provided it isn’t tied 
to OS-specific features. Of 
course, C/C++ compilers 
would have to be modified 
to generate something anal- 
ogous to Java bytecode that 
can run in their own run- 
time environment ога C++ 
virtual machine, 

Balaji Raghunathan 
braghuna@stratacom.com 


C/C++ programs, as you 
point aut, often use OS- or 
CPU-specific features. Exist- 
ing C/C++ software written 
to APIs and GUIs such as 
Win16, Win32, the Mac Tool- 
box, OS/2 Presentation Man- 
ager, or Unix Motif would 
have to be extensively геити- 
ten. С/С++ by nature is a 
statically linked and com- 
piled language. References to 
methods, for example, are 
resolved at link and compile 


time by a C/C++ compiler- 
linker. With Java, those refer- 
ences are not resolved until 
ruin time because Java pro- 
grams load classes dynami- 
cally, It would take major 
reengineering to make 
С/С++ work like Java. 
Someone would have to 
write C/C++ virtual 
machines to run on all tbe 
major platforms, as well as 
develop a standard set of 
class libraries to abstract tbe 
OS-speciftc features of those 
platforms—as Sun did for 
Java. Imagine the infighting 
over this evolution among 
the major vendors. Sun bad 
the luxury of defining a new 
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language front scratch. 

There is an alternative: 
Other langnages can target 
Java bytecode when they 
compile. Think of bytecode 
as the native instruction set 
of tbe Java virtual machine. 
It's already been done for 
Ada, and there have been 
experiments with a Smalltalk 
compiler. James Gosling, the 
father of Java, says that even 
Visual Basic could target 
bytecode. This opens up 
exciting possibilities, 
— Tom К. Halfhill, 
senior editor 


Platform Agnostics 


| appreciate BYTE's efforts to 
remain platform-indepen- 
dent—it helps the growing 
number of platform agnos- 
tics make intelligent buying 
decisions. “ММХ: Better in 
Fits and Starts" (February 
Bits) in particular addresses 
an issue that I’ve been curi- 
ous about. However, you 
compare a third-tier vendor 
(Polywell) to a first-tier ven- 
dor (Apple). While this prob- 
ably won't skew the perfor- 
mance results that much, it 
greatly affects the bottom 
line. Mac clones have been as 
much as 25 percent cheaper 
than their Apple counter- 
parts, while providing equal 
if nor better performance. 
Jolm Flores 
jflores@jfinteractive.com 


We received a lot of mail 
regarding this news story, 
some pointing out, as you 
do, that less-expensive Mac- 
intosh clones are available. 
But then, Intel proponents 
took us to task for failing to 
note the Mac OS’s belated 
(compared to NT) support 
for multiple processors. We 
tried to narrow the scope of 
the story to make it a CPU 
versus CPU comparison, not 
ап OS versus OS comparison. 
— Dave Andrews, news editor 


NT Security 


In “МТ Security" (February 
Web Project) Jon Udell men- 
tioned that the Windows NT 
4 Resource Kit includes a 
utility to activate lockout for 
the administrator account. 
Can you be more specific 
and provide the name? 

J. Rodney Grisbam 

Houston, TX 

grishama neosoft.com 


This command-line utility is 
called l'ASSPROP and can be 
used to set two domain poli- 
cy flags: whether passwords 
must be complex, and 
whether the administrator 
account can be locked out. 
For details on syntax and 
usage, run "passprop, " with 
no parameters, at the com- 
mand prompt. — Jon Udell, 
executive editor 


l enjoyed “NT Security” 
even though [ don’t use NT 
machines. One nit: You said 
a router would only have to 
allow TCP ports 80 and 21 
into the server. Most FTP 
servers support the PASV 
command, and a number of 
firewalls now require that 
their clients use it. This 
implies that you must allow 
the incoming ТСР connec- 
tions for the second channel 
to the FTP server. I have no 
idea if the NT FTP server 
chooses the РАЗУ port in a 
predictable way, but the 
router rules would have to 
allow whatever incoming 
ports were needed. 

Bill Cheswick 

Bell Laboratories 
ches(a:bell-labs.com 


Thanks for pointing that out. 
It does complicate matters, 
since the inbound port seems 
to be chosen at random. 1 
should have subtracted FTP 
from the example. 

— Jon Udell, executive editor 


In “NT Security" you ask for 


a way to suppress the con- 
nection banner when log- 
ging onto a Windows NT 
FTP server. I took the chal- 
lenge. I found the message in 
the file FTPSVC.DLL. I 
copied the file to a DOS sys- 
tem, examined it with Nor- 
ton Utilities, found the mes- 
sages, replaced the 
characters with spaces, saved 
the file, and copied it back to 
the NT System root area 
(you have to stop the ЕТР 
server-service to do this). 
You can replace the original 
message—Windows NT FTP 
Server (20s}—with anything 
within that number of char- 
acters (27). 

Halvard Сото 

Ulset, Norway 

gomoG online. no 


Thanks! It'd be nice for 
Microsoft to make that а reg- 
istry setting, wouldn’t it? 

— Jon Udell, executive editor 


Clean Data In 


“Garbage in, garbage out ...," 
the opening sentence of 
“Take Your Data to the 
Cleaners" (January State of 
the Art), is somewhat ironic. 
The article certainly address- 
es what to do with "dirty" 
data, yet it doesn't address 
the “garbage in" part of the 
equation. If you're going to 
invest effort in cleaning your 
data, you should also contro! 
how you enter data in the 
first place. If your workers 
enter months as Jan., Janu- 
ary, J, and 01, you clearly 
need то standardize input 
procedures. Training helps, 
but automating quality con- 
trol might yield better 
results: Use formatted data 
fields with built-in error 
checking, pick data from 
pick lists, verify data with 
lookup tables, and post-pro- 
cess inputs before commit- 
ting them to the database. 
Controlling the "in" part of 


Philips Brilliance Monitors. 
They bring out 


the Da Vinci in you. 
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Philips Brilliance monitors bring out your best on the PC 
screen with pixel perfect display plus incredibly high res- 
olution, color, accuracy, contrast and consistency. mney re 
available in 15", 17",and 2.1" inch sizes. So, whether you're 
a design professional, office or small business user, or 
serious game player, we have the right size monitors for 
you. Look into а Philips Brilliance monitors today. 


BU Monitors Website: www; http: / / www. monitors. be. philips. com or fax 
Europe: 31-40-273-5412 USA: 1-423-521-3210 Аш Pacific: 852-2.844-7258 


PHILIPS 


HIGH RESOLUTION MONITORS 
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А Message to Our Subscribers 


Haloo 


the equation makes the data 
more immediately usable, 
might increase productivity, 
and might even reveal some 
properties of your data that 
you never suspected. 

Geoff Hart 
geoff-h@mil.feric.ca 


FIX 


The features table for “13 
Graphics Cards for Busi- 
ness” (February Hardware 
Lab Report, page 106) con- 
tained several errors. The 


Hercules Dynamite 
128/Video card does not sup- 
port hardware 3-D accelera- 
tion. The 8-MB Matrox Mil- 
lennium card supports 16.7 
million colors in all resolu- 
tions up to 1600 by 1200; the 
4-MB Matrox Mystique sup- 
ports 16.7 million colors in 
all resolutions up to 1280 by 
1024 and 65K colors at 1600 
by 1200. The 4-MB Video- 
Logic GrafixStar 450 sup- 
ports 16.7 million colors up 
to resolution of 1280 by 1024 
and 32K colors at resolution 
of 1600 by 1200. 


COVER STORY 
The Digital Safety Net 
Ail the pieces are in place for secure electronic commerce 
but one: public confidence. BYTE looks at the technolo- 
gies needed to verify that real people are buying real 
products with real credit, safely, securely, and without 
disclosing their purchases to prying eyes. 


BUILDING NETWORK APPLICATIONS 


Microsoft's Transaction Server 
There is more to Web/database integration than the 
ability ta display the latest data from a database on a 
Web server. We look at Microsoft Transaction Server, a 
too! to get user input—orders, for example—from the 
Web server into the database. 


FREE to Job Seekers 


Looking for your 
best career move? 


NETWORK INTEGRATION 


IP Multicast 


LAN technology is like a phone call: You send a message 


to another user, Many businesses want the equivalent of 

ТУ: You send one message, once, to many users. IP Multi- 

cast does that, and it could usher in a whole new way to 
use Web servers, both Intranet and public. 


PW For nationwide exposure to hiring companies 
seeking quality Information Technology personnel, 
join the BYTE JobNet Registry today. 
For more details, click Job Seekers Quick Tour on our Web site. 


REVIEWS 
CD-ROM Servers 
The NSTL Hardware Lab Report looks at stand-alone sys- 
tems that let you centralize your CD-ROMs and share 
them with everyone on your network. 


Firewalls 
National Software Testing Labs tries to crack the defenses 
of programs designed to keep intruders from accessing 
your network. 


U.S. Robotics x2 Sportster Modem 
Just how fast and how reliable is U.S. Robotics' new 56- 
Kbps modem technology? We look for the answers in one 
ofthe first new modems from a company that is 
trying to set the standard, 


Hundreds of IT jobs! Find out instantly if you qualify? 


| ЕТУ; the Register ET а 
ҮТЕ JobNet — еш 
Job Bank | к теге дп 


WWW.i:131.com/Jobnet 


А partnership with Elephant Online IT ei] Matching Service 


Technical recruiters: To become a new client of BYTE jabNet, 
E-mail sales@elephantonline.com, or call 1-800-632-7946. 
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А COMPLETE SOLUTION FOR WEB SITE CREATION 
The Ultimate Web Site Creation Suite has Arrived! 


Corel* WebMaster Suite brings a new level of power to the world of Web site creation and management. This 
comprehensive suite combines state-of-the-art Web site authoring tools with professional site management functionality 
and sophisticated graphics. It also offers advanced database publishing, 8,000 clipart images and 30 days of free 

Web site hosting!. With a wide range of world-class Internet applications and value-added extras, Corel WebMaster Suite 
delivers everything you need to effectively create and manage your Web site. 


Web Page Authoring - Graphics - add flair to your 
create state-of-the-art Web Web site with exciting special 
pages effortlessly with a effects and images using Corel 


WebMaster Suite's extensive 
Internet graphics programs. 
The suite includes complete 
| applications for vector 
illustration, bitmap editing, 
animation and 3D VRML. 


familiar word-processor type 
interface. Use one of the many 
templates included in the suite 
or design your own look. 
Incorporate frames, tables, 
hyperlinks, Java™ applets, 
ActiveX™ controls, image 
maps, forms and more! 
Instantly add graphics, 
databases, VRML or animation 
to your Web pages. Now you 
can easily create an entire site її 
with a unified look and feel. 


Database Publishing - 
publish your database 
information to the Internet. 
Select, sort, lay out and publish 
your data and graphics quickly 
and easily. Import databases of 
any size from any ODBC- 


Web Site Management - compliant data source. 
efficiently manage local and 

remote Web sites. Web Site Hosting Service' - 
Automatically update links, take advantage of Corel's 

detect and report broken links exclusive hosting offer. 

and orphan files, perform тт тис Др «уос Registered users of Corel 

global search and replace АЛТЫ FOU РОО. WebMaster Suite can create 
and stay informed about TB s i 73 their Web site and then publish 
pages, file sizes and other О Creagluon FOWER. _ itdirectly to the Internet free 
Ule anthem. of charge for a 30-day period. 


For Windows® 95 and Windows МТ 4.0 


KUR-0355-US 
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Corel is a registered trademark of Corel Corporation, onnection т B À j | г 4 ч. ЕХЕ. 
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WE'VE GOT EXACTLY WHAT YOU NEED. 
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Deskpro 4000 
(shown with optional monttor) 


Deskpro 2000 
(shown with optional monitor) 


Deskpro 6000 
(shown with optional monitor) 


TO ORDER, CALL: 


COMPAQ 1-800-888-2415 1-800-308-7774 


DirectPlus* M-F 7-7; Sat. 9-3 CST. Ask for our free catalog. 


For your nearest Compaq Authorized Reseller 


AND AN Easy Way ТО GET IT. (JUST CALL.) 


Whether you're looking for the extremely affordable 
Compaq’ Deskpro* 2000 — the Deskpro 6000 with a new super- 
powerful 200MHz Pentium’ processor with MMX" technology — 
or something in between, we've got it for you. And getting it is 
as саву as calling onc of our toll-free numbers. 

Whichever Deskpro you choose, you'll find it has several 
additional features that set it apart as a Compaq: Innovation. 


Affordability. Advanced technology. Reliability, Ease of use. 


Deskpro Model 2000 


Processor 133MHz Pentium® 


Standard Memory 16MB 


They're all part of our total commitment to quality and customer 
satisfaction, so they're built into every Compaq PC we make. 
Every Deskpro comes with Intelligent Manageability, 
too. So you'll have the technology tools to manage, monitor, and 
protect your network from a single location. And to reduce your 
cost of ownership even further, there's a new chassis design that 
makes upgrading and servicing even сазіст. So call today. And let 


us help you choose the Compaq Deskpro that's just right for you. 


Model 4000 Model 6000 


166МН? Pentium 200MHz Pentium w/ ММХ 


16MB 32MB 


Hard Drive 1.2GB ъ6бв 4.2GB 


256KB Write Back 
1MB/2MB EDO 
Cirrus 5446 PCI 
3,5" |.44МВ 

5/5 Desktop 
Ports: Serial/Parallel 1/1 (ECP) 
Intelligent Manageability Yes | 
CD-ROM 

Software Pre-installed 


Cache Extemal 


Video Memory/Max. 


Video Graphics 
Diskette Drive 
Expansion Slots/Drive Bays 


Optional 


Windows" 95 or 
Windows 3.1 


Limited Warranty! 3-Year 


Price’ (monitor not included) 


pentium” of Microsoft Corporation. 


овом Corporation Other product are tadeenarks of their respective companies 


512KB Write Back 
2МВ/ВМВ WRAM 
Matrox MGA Millennium 


256KB Write Back 
2MB/2MB EDO 
Cirrus 5446 PCI 
3.5" 1.44MB 3.5" 1.44MB 
5/4 Desktop 7/5 Minitower 
1/1 (ECP) 

Yes Yes 

Standard (PDCD) 


Windows NT 
Workstation 4.0 


Optional 


Windows 95 or 
Windows 3.1 


3-Year 3-Yeat 


$1,599 


“All prices Чылт are Compaq DirectPlus prices and de nex Include meaitors. Reseller pres may vary. Other models available. Monitors and certain options are covered by a One-Year Limited Warranty. 
tCompaq Deskpros are covered by a Three Year Limited Warranty. Reviti tima and ox lucens apply. Offer available in the U S. only. C1997 Compaq Computer Corporation. АЙ rights reserved. 
Compaq amt the Compaq Logo regutered U.S Patent and Irademark Office Products, prices, and programs are subjevt to change without notice Windows and Windows NT are registered trademarks 
Deskpro is a registered trademark ars? Direcillu» t a registered service mark. The Intel Insule | cgo and Pentium are registered trademarks and MMX із a trademark of late! 


News & Views 


x86 Breaks the 200-MHz Barrier 


The newest x86 processors run at higher clock speeds (finally). 


tuck at 200 MHz since No- 
vember 1995, x86 processors 
are finally ready to break thar 
barrier. AMD was expected 
to introduce its long-awaited Кб chip in 
April at speeds up to 233 MHz. Sources 
say Intel will release its Klamath proces- 
sor—now officially named the Pentium 
Ii—at a comparable speed in May. And 
Cyrix says it's still on track to deliver its 
M2 at 200 MHz Бу this summer, with a 
233-MHz versionto follow later this year. 
Intel previewed a sixth-generation x86 
chip running at 433 MHz at the recent 
IEEE Solid-State Circuits Conference in 
San Francisco. Intel claims the chip has 
reached 451 MHz in the lab. Known as 
Deschutes, this processor is similar to 
the Pentium II but is not an official prod- 
uct. To attain those astronomical clock 
speeds, Intel had to chill the chip to be- 
low 32°F witha special liquid-cooling sys- 
tem. Intel also modified the computer's 
motherboard, cranking it up to nearly 96 
MHz instead of the standard 66 MHz. 
The prototype Deschutes runs so hot 
it won'tbe practical until Intel makes the 
transition to 0.28- and 0.25-micron fab- 
rication processes later this year. (The 
prototype is 0.35 micron.) Smaller pro- 


AMD K6 Internal Block Diagram — 
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Out-of-order 
execution 
engine 


The Кб is pin- 
compatible 
with standard 
Pentium 
sockets, not 
the Pentium 
ll's SEC 
daughtercard. | 


The decoders 
convert complex 
x86 instructions 
Into simpler 
НІ5С85 


Instructions. 


Six RISC86 operation issue 


The Кб has a dedicated 
unit for executing 
multimedia instructions, | 
while Intel's processors | 
use their integer units 


for MMX. 


Sixth-Generation x86 Processors 


Intel's Pentium Il and Deschutes can execute two MMX in- 
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The scheduler can 
issue up to six 
RISC86 
instructions per 
cycle to the seven 
execution units. 


4--- - 


one ММХ instruction at atime. But the K6 has shorter laten- 


structions іп parallel, unlike AMD's КВ, which can execute only cies for the multiply and multiply-accumulate instructions. 


AMD Kâ Intel Pentium Pro Intel Pentium Il Intel Deschutes Cyrix M2 
Introduction April 1997 November 1995 May 1887" Q4 1997? Q2 1887 
Top speed at debut (MHz) 233 150 233* 26610333" 200 
MMX-compatible Yes No Yes Yes Yes 
ММХ parallel execution No Not applicable Yos Yes Unknown 
L1 cache (instruction-- data) 32 КВ +32 КВ BKB--BKB 16KB+16KB Unknown 64 КВ unified 
L2 cache External Internal Extemal Extemal External “ 
Pin-out Socket 7 Socket 8 SEC cartridge SEC cartridge Socket 7 i 
* = BYTE estimata. 

а” cm . рар «ади 
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cess geometries will reduce the operating 
voltage, and therefore the heat dissipa- 
tion. Even with these improvements, Des- 
chutes will probably debut at more real- 
istic speeds of 266 to 333 MHz. 

These power limitations and the gen- 
eral complexity of the x86 architecture 
account for the long delay in breaking the 
200-MHz barrier. The peak power dissi- 
pation of a 200-MHz Pentium Pro manu- 
factured at 0.35 micron is a hefty 35 W 
Clock speeds much higher than 200 to 233 
MHz won't be practical until AMD, Cyrix, 
and Intel make the transition to smaller 
process geometries later this year. 


The FPU shares its 
register stack with 
the MMX unit, just 
as Intel's MMX 
processors do. 


All the new processors from these three 
companies are sixth-generation x86 de- 
signs with MMX-compatible multime- 
dia extensions. Despite their similarities, 
however, they have some important dif- 
ferences (see the table at left). 

So far, AMD's Кб is the king of com- 
plexity. It has 8.8 million transistors— 
about a million more than a Pentium 1], 
and 3.3 million more than a Pentium Pro. 
It's by far the most complicated x86 chip 
ever made. 

AMD produced the Ké by starting with 
the nearly complete Nx686 core that the 


company inherited by acquiring rival 
NexGen in late 1995. (See “AMD Кб Takes 
On Intel P6," January 1996 BYTE.) For 
more than a year, AMD has been tweak- 
ingthe design to make it compatible with 
Intel’s MMX standard. The original Кб 
had proprietary multimedia extensions. 

Initially, AMD is offering the K6 at three 
speeds: 166, 200, and 233 MHz. P'rices 
(based on 1000-unit quantities) are $244, 
$349, and $469, respectively. First-quar- 
ter pricing for a 200-MHz Pentium Pro 
ranged from $525 to $1035, but that in- 
cludes a built-in Level 2 cache (256 or 512 
KB), which the Кб doesn't have. 

AMD claims the Ké is faster than com- 
parably clocked Pentium Pro chips when 
running the Winstone 97 benchmark on 
Windows 95. AMD says the Кб matches 
Pentium Pro performance when running 
the same benchmarks on Windows NT. 
The reason for the difference, says AMD, 
is that the Кб doesn’tsuffer when running 
16-bit code, which is a well-known fault 
of the Pentium Pro. However, BYTE has 
not yet been able to benchmark a К6- 
based system to verify AMD’s claims. 

Currently, AMD is manufacturing the 
Кбопа0,35-писгоп, five-layer-metal pro- 
cessatits foundry in Texas. Later this year, 
AMD will move toa 0.25-micron process 
that should boost clock speeds to 266 
MHz this fall—and to 300 MHz in 1998. 

-Tom В. Halfhili 


Multifunction 
Peripherals 
Get Better 


Multifunction peripherals (MFPs) 
seemed like a pretty good idea when they 
first hit the market, but initial reaction 
from customers was tepid. One reason: 
These products, which are designed to do 
many different things (e.g., print, scan, 
fax, and copy), often didn't do any one 
function all that well. “There were always 
some limitations in these products," con- 
tends Charles LeCompte, principal at 
Lyra Research (Newtonville, MA), a mar- 
ket-research firm. 

But now vendors are releasing im- 
proved MFPs that better target individ- 
ual markets. And Andrew Johnson, se- 
nior industry analyst at market-research 
firm Dataquest (San Jose, CA), predicts 
that MFP sales will increase as vendors 
unleash better products with improved 


|Geek Mystique 


Geek Humor Hits 
the Boob Tube 


Super Bowl commercials pitching better 
internet access and the appearance of | 
Web addresses in magazine ads are Just 
two signs that computer technology has 
seeped into pop culture. We're even see- 
ing U.S. TV sitcoms work computer jokes | 
into their plots. For example, Іп a recent | 
| episode of Frasier, the lead character's 
brother, Niles, is preparing for an impor- 
tant dinner party in his swank new digs. 
Frasier, looking at the place cards on the 
dining table, asks for more information 
about an invited guest. | 
Niles: "He's on your right. He's an in- 
vestment banker from Amsterdam, Ар- 
parently, he handles a lot of Bill Gates' 
money, so don't say anything derogatory 
about the Netherlands or Microsoft." 
Frasier: "Oh, damn, there goes my open- 
Ing joke about the Dutchman trying to [n- 
stall Windows 95." 


software integration and more intuitive 
user interfaces (see the figure "U.S. МЕР 
ProductsShipment Forecast" on page 28). 

Two examples of new and improved 
MFPs аге Hewlett-Packard's (800-752. 
0900; http://www.hp.com) new products, 
the OfficeJet 500C series and the Office- 
Jet Pro 1150C. Whatsets them apart from 
previous products? In additiontoa name 
change to “all-in-one” (HP prefers it over 
the term МЕР}, color is now considered 
a basic feature instead of a rare option. 
HP has also improved the ease of use and 
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overall quality of each individual func- 
tion while increasing overall speed. The 
previous OfficeJet 300 series of devices 
printed ata rated speed of 3 ppm (in black 
and white), compared to the 1150C’s rat- 
ed 8 ppm for black and white, and4 ppm 


The personal color category will 
drive increased MFP sales. 


10-Times=Better 
Hard Drives 


Coming in carly 1998: new mass-storage 
products that offer hard drive-like perfor- 
mance at a lower cost per gigabyte than 
magnetic, magneto-optical (MO), and tape 
farmats, and 10 times the storage capacity 
of current hard drives. A company called Tera- 
Stor (San Jose, CA, http://www.terastor.cam) 
hopes the first of these products, which are 
based on near-field recording, will appear 
early next year, Initial capacities of 20 GB 
per surface are predicted. 

Near-field recording relies on several 
techniques (see the figure at right), but the 
most important is the solid immersion lens, 
whlch allows for a reduced bit-cell size that 
lets you fit about 10 times more data onto a 
surface than is possible with hard drives. 

According to TeraStor officials, with their 
fast performance, reasonable cast, and high- 
data-density capabilities, near-field-record- 
ing devices will replace a host of storage 
media in use today for a variety of applica- 
tlons, including tape for archiving. 
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for color (at 600 by 300 dpi). 

The OfficeJet 500C series ($499 and 
up) and Pro 1150C ($999) are tailored for 
different markets. The 500C is geared 
more for the home: It lacks support for 
color copying (although it can print in 
color) and has a fax component, where- 
as the 1150C lacks faxing capabilities. (HP 
says its research indicates that, unlike 
homes, many businesses already have a 
fax and don’t want another, so the com- 
pany left this feature out of the 1150C.) 
Each product has OCR and other soft- 
ware and connects directly to your PC, 
although you can use the 1150C’s copier 
in stand-alone mode. 

Canon (516-488-6700; http://www 
.usa.canon.com) also has а new MFP, 
the CFX-L4500 IF. This $1695 unit also 
attaches directly to a PC and includes a 
4-ppm black-and-white laser printer, 
Windows management software, a 14.4- 
Kbps modem for faxing, and other fea- 
rures, Canon and other vendors also offer 
more expensive units for the enterprise. 
For example, Canon's GP200 starts at 
$6000 for its color-copier capabilities. 

Although analysts believe these new 
products are animprovement, it remains 
to be seen whether HP's new units and 


Canon's new MFP includes a 
black-and-white laser printer. 


new entries from Brother, Canon, Рапа- 
sonic, Samsung, Xerox, and others will 
be enough to make this category take off. 
LeCompte says that many businesses that 
already have a fax or printer will buy pe- 

ripherals modularly, or separately. 
Dataquest’s Johnson predicts MFPs will 
battle copiers and network printers for 
output-valume responsibilities in small- 
to mid-size companies or departments. 
-Jon Pepper 


| Architecture of TeraStor’s Near-Field Technology 


Flying head: Fjes over 
recording surface. + 
Similar to that of \ 
current hard drives, - ^ 
but about three times \ 
higher, thus avolding 
stiction problems, Also _ 
eliminates expensive 
Tocus-seryo system 
found in MO drives. 


Solid immersion lens: 
Further focuses 
laser beam, 
allowing for much. j 
smaller data "pits" and tracks, 
and thus more data рег area. / 


"What TeraStor is doing is quite interest- 
ing and seems possible,” says Bob Katzive, 
vice president of Disk/Trend (Mountain View, 
СА), а ШЕ аа firm. "If the 


in the a 

allowing for direct (оле- 
pass) overwrite, 

‘Plastic s substrate: compared to slower two- 

Holds recording surface, pass ovarwrite іп МО, 


Lens/substrate 
_, spacing: Controlled 
by flying head. 


magnetic material пп 
surface allows low- 

cost media with high 
densities. Also, | 
improved densities але 
achieved through 
overapping data pits, 


company releases it on time, ata reasonable 
cost, with good manufacturing partners, it 
could threaten a variety of storage technol- 
ogies” ~Dave Andrews 


Introducing the MessagePad 2000, 
the only handheld computer you can actually use. 


Of all the bandbeld computers, опһ the MessagePad 


2000 and a 16-е The Мед Ва? 2000 gives vou more flexibility, 
bigh-resoluton dcum da arm iie Shanks to its tro PC slots (обет bandbeids bar 
тапа. Which means you can alivays see your work only one slot). So, for example, you сан dedicate 
т бе best orientation — bortzontal or vertical. even one to а wired or wireless modem ата use the 


upside down, And in the best light, Bright. Or dim. olber for additional memory. 


Built-in software lets you connect 
directly to a variety of serial, IrDA 
and LocalTalk premier — unlike most 
Winders" CE dates. ubich bate to be М, 
boobed up to a PC in order to print. \ 


There’ fast Ала then ibere'’s fast. 
The MexuzgePtad 2000 comes 
with а screaming 160 МИ: RISC 
processor, и bicb offers up to fire 
times the performance of the 


20-40 МИН: processors you pet | Tbe usable ати of tbe М "— is up Юю 56% 


with otber handbeld deríces larger iban what you'll fi 


4o, instead of baring to de small sections al a time, 
you can read tbe entire width of a fax or Web page. 
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The Мезыше НЫ 2000 works essy 
wilh desktop computers. So you сап 
ние documents on tbe. 

2000, then transfer бет to and 

from Microsoft Exod or ТОМ on any | | 
Windows or Mac Os-based рет. — / (те 1 | | | 
Or you can keep your oderdar and * | 
шел book current by syncbronis- | 


desktop programs 

ithe Micrnsoft Schedule + 70 or Claris 

Organizer" 2.0. And it’s easy: with 

Auto Dock, tbe MessagePad 2000 

nikes these transfers automatically: 
Unlibe Windbas CE-based devices, MessapePad 
2000 is the only bandbeld computer that lets 
you exchange dala with both Windows and 
Mac O5-based computers. 


1-238 1:3 3193 E 30d 
= Behe ho ho baie 
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six weeds? That's bow long a set of 44 
batteries lasts under normal 


A built-in microphone and speaker ігі you 

record and play back voice dictation. And the 

AMessagePad 2000 is tbe only handheld com- 

puter that lets you record and tabe notes 
песи). 


пт 


Tbe MessapeFad 2000 handheld computer offers а 
real detachable keyboard (not a tiny, finger-crampirg 
version). So you can quickly and sdy hype e-mail, 
business letters, project 


ess reports. Only alti 
uniting style — not your acbmg fingers — kal] deter- 
mine Ње length cf your document 


Of all the handheld computers out there, only one makes it truly easy to be productive on the road. Introducing the MessagePad” 2000. 
Rather than just letting vou view data, the MessagePad 2000 lets you carry out sophisticated tasks with the greatest of ease. For example: 
you can now write a full-length proposal, insert information downloaded from the Web — even include pricing from your company’ 
Intranet — and then fax or e-mail it to a client. Try that with an ordinary handheld computer. The MessagePad 2000 has more power, 
more storage, more flexibility. All contained within the most innovative design, optimized for usefulness. Of course, у-и и 
theres only one real way to understand how incredible the new MessagePad 2000 is: try it yourself. For the name - 
of a dealer near you, or to get more information, call 800-909-0260. Or visit us at www.newton.apple.com/useit. Newtor “ӨР. 
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Fatter Pipes 
for Workgroup 
Networks 


Thanks to an increased focus by network- 
ing vendors on small- to mid-size offices, 
network managers can now choose from 
a wide range of increasingly inexpensive 
solutions when upgrading their 10-Mbps 
Ethernet networks. The volume of traf- 
fic on many networks is up, due to new 
Internet, intranet, client/server, and im- 
age-based applications. Vendors and an- 
alysts alike say managers of many work- 
group-and modest-size business networks 
plan on upgrading those nerworks this 
year, Naturally, network vendors are mov- 
ing quickly to provide products for this 
audience, 

"Customers are migrating from shared 
ta switched and Fast Ethernet technol- 
ору,” says Esmeralda Silva, an analyst at 
research firm International Data Corp. 
(IDC, Framingham, MA). "Every major 
networking vendor, through families of 
products designed specifically for the 
small- to mid-size office, is targeting the 
SOHO marker.” 

The list of vendors currently target- 
ing this marker with specific lines of prod- 
ucts is long; it includes Bay Networks, 
with its Netgear line; Cisco, with its Net- 
Beyond family of LAN connectivity and 
remote-access products; and 3Com, with 
its Office Connect line. Many other com- 
panies are also competing in the game, 
including Accton Technology, Compaq, 
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10 Mbps 
"а addition to PCs and peripherals 


D-Link, Intel, LANart, Matrox Networks, 
and others. “There has been tremendous 
growth in low-end products, since small 
businesses are often more concerned with 
pricing and less with brand name,” Silva 
explains. 

Deciding to upgrade mightactually be 
easier than choosing which implemen- 
tation—switched 10-Mbps Etherner, 
shared Fast Ethernet (100 Mbps), switched 
Fast Ethernet, or some combination of 
these options—to upgrade to, When de- 
ciding which upgrade path is the best one 


Bug of the Month 


Outside Looking In 


ternet recently made the news, but Micro- 


to access programs and files on a client PC. 
Microsoft says that it doesn't know of 
Another bug involving security and the in- апу users that were actually affected by 


the flaw, but the company is strongly гес- 


soft acted quickly and (mentees ыманы amas амы = OMmending its users 
says that it has already | to upgrade, elther by 
posted a fix for the u 1 downloading the fix 
problem. The bug af- | Se ee a Ee fram the company’s 
fected users running TT Web site (http://www 
Internet Explorer 2.0, - м microsoft.com) аг by 
3.0, or 3.01 running ota I pans telephoning 800-322- 


Windows 95 or NT. Anyone who knew how 9997. At press time, Microsoft was working 
ta exploit this particular hole could designa — on fixes far users running NT оп Alpha, Pow- 


Web site that would use Windows shortcuts — erPC, and Mips platforms. 
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to take, network managers need to con- 
sider a variety of different factors, includ- 
ing their current infrastructure and net- 
work applications. 

For example, a network for a small 
graphic design firm—where artists use 
an office suite of applications and e-mail, 
in addition to sharing desktop-publish- 
ing, graphics, and Web-design applica- 
tion files— would be an ideal candidate 
for switched, or dedicated, bandwidth, 
according to Kimberley Peppe, spokes- 
woman for Matrox Networks, which of- 
fers a variety of card-based and external 
hubs and switches for workgroups. By 
moving to a switched 10-Mbps connec- 
tivity solution, sucha graphic design firm 
can upgrade its existing shared Ethernet 
repeater hub го a 10-Mbps switch with- 
out having to upgrade its 10-Mbps net- 
work interface cards (NICs), too. 

By giving power users апа others who 
typically run less-bandwidth-intensive 
applications their own 10-Mbps pipe to 
the server, a 10-Mbps switched solution 
can improve network performance for 
as little as $500 (which is the cost of the 
switch). Meanwhile, prices continue to 
drop in the switched Ethernet market. 
For example, Matrox recently lowered 
the price of its Piranha Switch 8 from $699 
to $499, for a price per port of $62. But 
different workgroups have a variety of 


Now that APC Smart-UPS’ includes FREE 
web-enabled PowerChute plus, server 
protection has never been md 


Power problems 
attack networks 
relentlessly. To 
protect hardware 
and data from sys- 
tem crashes, experts, network 
managers and computer users 
worldwide prefer one solution 
above all others combined: APC 
Smart-UPS. Now, all 120V Smart-UPS 
include FREE PowerChute plus power 
management software, 


Pian for and control crisis situations 


PowerChute plus FlexEvents"" lets you 


The most reliable protection you can buy 
Smanrt-UPS provide complete protection 
against power spikes, surges, brownouts, 
and blackouts. You']] also 
gain maximum server up- 
time and decrease manage- 
ment costs. Award-winning 
features include: 

e CellGuard™ intelligent bat- 
tery management monitors 
battery performance and 


extends battery lifc. 
e SmartSlot™ internal acces-  PowcrChure. plus. provides unattended 


à system shutdown and UPS management 
sory slot lets you customize for Windows NT, Netware and ather 
and enhance the perfor- servers. Manage Smart-UPS via SNMP, 

ЮМ! and Web browsers (shown above}. 
те of yourSman-UPS. к, мирну овако ditm. 
• QuickSwap™ user-replace- 
able batteries can be quickly and safely 
swapped out without powering down the 
connected equipment. 
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control UPSs reactions to power events. 
You can configure PowerChute plus to 
provide graceful, unattended server shut- 


down during an extended 
power outage or alert 
you to out-of-bounds 
environmental conditions 
before they result in 
costly downtime. 


Web server and 

SNMP ready 

APC's NEW WebAgent™ 
allows you to monitor 
and manage your Smart- 
UPS using your Web 
browser. New WebAlen™ 


notifies users of Web server shutdown vin 
their browser. PowerChute plus also 
includes the PowerNet™ SNMP Agent 


plug-in, which allows 
you to Integrate your 
Smart-UPS with your 
existing SNMP man- 
agement strategy. 


Smart-UPS and 
PowerChute plus provide 
the complete solution in onc convenient 
box. Server protection and peace of mind 
have never been casicr. 


Trade-UPS! 


Fax or тай this coupon to APC and learn 
hew you can carly trade іп your old UPS 
(ar discounts tewards a new Smart-UPS. 


Гт interested in t up an 
[Г] YESI Saee of АРС U Sio smart UPS 


lease sond Trade-UPS п 


(1 NO tm not interested at this tme but 
send my FREE power protection 


Address: 

City/Town: 

Зав: Др 

Phone: 

How many servers on sta? 
Brand of Servers used? 


APC `` 


(888) 289-APCC Х8074 
Fax: (401) 788-2787 
http://www.apcc.com 
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Big-Screen Notebooks Arrive 
The first notebooks with 13-inch screens have arrived (see "Notebook with a View,” April BYTE), 
and more are expected to ship this summer, We surveyed several leading notebook makers regard- 
ing their plans for releasing notebooks that use the latest LCD technology to give road warriors 
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| | 
| even more screen real estate. | 
| : | 144 MB), a 10x CD-ROM 
В Power Portables: Summer of 1997 ОА -y 
expansion bus, 
I eT Gal Gateway: Doesn't have l 
| рны ыы specific information, bu ! 
| n, buta 
| spokesmansaid133-inch | 
! screens will бе ап important } 
feature in Т companys | . 
| products during the secon 
| half of this year j 
| Sharp: Releaseda 138- | 
| Inch LCD notebook [ 
N “luggable"inJapanrecently, | 
[ [жүн butitwasnotavailableinthe | 
[ 3-GB capacity 0.5, at press time, Тһе сот- | 
i pany Is "evaluating, and | 
| plans to move into, larger- | 
screen LCD monitors” and 
i has showed a prototype i 
! 13,8 [пен screen at both l 
Дн: Condexard Едо | 
| - intends to ship 13.8-inch 
| тан displays in the U.S. later | 
| — n с. | 
|  Thissummer, notebooks will take another step Digital Equipment: l 
| closer to being true desktop replacements. Companyofficialssaythat | 
| ов we can expect big-screen | 
1 ІВМ: Will have a ThinkPad www.toshiba.com)Tecra740 — notebooks from Digital in the | 
| т ы witha CDT Hadi na өн second half of this year. | 
.J-Inen active-matrix matrix Sereen (up to 1024 by Е ; 5 
| screen, a 166-MHzPentium 768 resolution) measuring up АРИ? PONE As ! 
1 j screen notebook, but the } 
processor with MMX tech- ta 13.3 inches, a 2.02-GB company plans to offer 
| nology,andaharddrivewith — removable hard drive, a 150- large-sereen notebooks | 
| up to 3 GB. ar 166-MHz Pentium with during thesecond half | 
| Toshiba:The company’s MMX technology, 16 MB of of this year. | 
| (800-457-7777; http:// EDO DRAM (expandable to -Kerry Hickox | 
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users, applications, and plans for the fu- 
ture, and thus may need to opt for a Fast 
Ethernet solution (see the figure “Which 
Workgroup-Connectivity Solution?” 
on page 32). 

Although many businesses might find 
that a switched 10-Mbps solution satis- 
fies their needs, networking vendors are 
setting the foundation for 100 Mbps. 
Prices vary, and the cost per port for Fast 
Ethernet hubs can range from $20 to $100 
or more than switched 10-Mbps Ether- 
net, depending on what you buy. But ven- 
dors predict prices for Fast Ethernet hubs 
and switches will continue to decline. In 
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addition, Intel and others are pricing their 
10-/100-Mbps NICs to compete with 10- 
Mbps cards, allowing managers to buy 
adapters that they can use today as well 
as in the future. 

“If you have a large file that you're 
transferring or if you’re doing a large 
backup, it doesn’t matter if the 10-Mbps 
connection is yours alone or shared; it 
will still take a long time,” explains Yo- 
seph Linde, chairman and CEO of LAN- 
art, a vendor of 10- and 100-Mbps hubs 
and switches, including ones that have 
automatic segmenting capabilities. “10- 
Mbps switched gives a little better per- 


formance than 10-Mbps shared, but in 
many cases 100-Mbps shared will deliv- 
er much better performance." 

- Curt Harler 


Picture-Perfect 
Ink-Jets 


Manufacturers of color ink-jet printers 
continue to explore new ways to get these 
modestly priced devices to shine at pho- 
toreproduction. In addition, they have 
managed to increase the output quality 
from laughable to laudable. Now recent 
techniques are promising to push the en- 
velope even further. 

The most interesting development 
might be that of two new Epson printers, 
which up their already-industry-leading 
resolution from 720 by 720 dpi to 1440 by 
720 dpi. Epson's piezo technology does 
not boil inks as thermal ink-jets do, but 
instead forces the ink drops through the 


The BJC- 4200 has 720 by 360 
resolution and uses special inks. 


head with electromechanical pressure. Ás 
a result, it supports a more accurately 
placed dot and the ability to create the 
higher resolution with a smaller dot 
size. Epson uses the technology in two 
new printers, the $299 Stylus Color 600 
and the $449 Stylus Color 800 (which 
offers similar quality but faster output). 
For more information on the Epson 
printers, see "Color That'sSimply Amaz- 
ing" on page 124. 

However, Epson's approach is hardly 
the only one out there. Other leading 
vendors, such as Hewlett-Packard and 
Lexmark, opt for six-color printing in ап 
attempr to get better photoreproduction. 
By mixing primary colors with mid- 
tone shades, the six ink colors can be com- 
bined for more natural rendering with- 
outincreasing resolution fromthe 300 or 
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32-ІТ DOUBLE-BUFPERED GRAPHICS | Two words that might describe your feeling when you see a powerful Silicon Graphics workstation 
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at 800.636.8184, Берг. 1.50055. And don't worry if you're our of breath. We're used ro it. 
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600 dpi these vendors’ printers now offer. 
HP, with its PhotoSmart, and Lexmark 
(800-358-5835; http://www.lexmark 
.com), with its Lexmark Color JetPrint- 
er 2055 ($249), deliver photo-realism 
through so-called photo cartridges. 

In its photo-realistic printers, however, 
Canon (800-848-4123; http://www.ccsi 
.canon.com) does not use a six-color pro- 
cess. Instead, the company uses a newly 
designed cartridge that features advances 
in ink composition and placement pre- 


cision to give dense, crisp hues. Photo 
inks are made of a lighter-density ink and 
allow a printer to usc from onc to three 
drops in one spot for better color grada- 
tion. Canon's BJC-240 Photo ($199) and 
BJC-4200 Photo ($299) both use this new 
technology for producing photo-realis- 
tic images. 

HP's (888-474-3867; http://www.hp 
сот) new PhotoSmart photo printer is 
part of a comprehensive (i.e., camera, 
printer, and scanner) PhotoSmart system. 


The $499 printer або uses six ink colors 
(as HP's regular ink-jet printers do) but 
is designed only for photographs; it's not 
intended for general use. The device takes 
approximately 5 minutes to print an 8- 
by 10-inch photograph on photo-quality 
paper; a 4- by 6-inch print takes about 
2% minutes. The unit's print quality is 
excellent (coming close го that of con- 
ventional photographs), with the most 
important drawback being the device's 
specialized use. >Р. 


Many Paths to NT/Unix 
Interoperability 
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myriad vendors, сап be categorized into the following areas: system/- 
aty и solutions; networking protocole, MNA j 

SP/IP; NFS (which allows NT applications to run on Unis); Unix/ NT 
file sharing; tools for porting applications from Unix to NT or vice ver - 
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ments by creating a transparent NT/Unix computing environment, 
bundled a numberof prolocaleinto NTfor creating 
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to-Uni 


Unix interoperability suites, While not totally seamless, these solu- 
Попа are contributing to the rise in NT installations within traditional 
Unix environments. Moat of these solutions, which are available from 


nd-user IS departments are increasingly building heterogeneous 
mputer environments that combine legacy systems with Unix 
ndows NT. The problem is that these OSes are not transpar 
integratable; you cannot simply plug an NT system Into your 

nd have it un seamlessly. Nonetheless, many|S depart- 


t e lower costs and simplified maintenance char- 
ciun servers ra seroma ope 
nts. 


sere are nol replacing ha daa Unix applications but are 
aig heir Uric syatema vhi implementing NT. Thu, оге 
users are looking for solutions that will help them preserve their invest- 
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many 
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strategies. 


figuration options, While these basic components ar 
Windows NT Server, several vendors have built Ti md pin sar 
г- 

:on- 


aa; and client/server applications development for both Unix and NT. 
_ The goal of most users ів to create an NT/Unix computing envi- 
ronment that allows the sharing of files and printers from anywhere 
on the network and the use of applications from both environments. 
ATCP/IP stack is usually one of the first technologies implemented, 
along with a NetBIOS name server foruse with NetBIOS over TCP/IP, - 
‚ав well as a DHCP server that supports the various 
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nents to offer integration packages that provide file and print 
Ing, remote administration, applications integration, and e-mai 
neotivity salutions for mixed NT/Unix environments. 

cola inta NT foreroating, (Mary Hubley, pencil ила Datanro infomation Stone буйир, Hublay 
НЯ bultNT- авот anager of Datapra's naw NT Analyst information service, which fo- 
cuses on the Windows МТ market and related technologies, including case 
Studies, product and technology overviews, and integration and management 


A Variety of NT-to-Unix Solutions 


Compan у Product(s) Brief description Contact information 
WRQ ‚ Reflection NFS NT-to-Unix host access 206-217-7100: 
Cannection for Windows NT http://www.wrq.com 
Datafocus * Nutcracker Unix-to-NT application- 703-631-6770; 
porting tools http://www.datafocus .com 
FTP Software *InterDriva NT Server NFS Server for NT (filo 508-685-4000; 
and print sharing between http;/^www.ftp.com 
NT and Unix) 
Hummingbird s! Exceed for Windows NT PC X Sarver (leta NT 416-496-2200; 
Communications *NFS Maestro for Windows NT access Unix); NFS Server http://www.hummingbird,com | 
Network Computing *PC-Xware NFS client/server (resource 415-694-0650; 
Devices * WinCenter Pro sharing among Unix, NT, and — — httpi//www.ncd.com 
PCs); NT applications server 
Mainsoft * MainWin Studio NT/Unix portability toolkit 408-774-3400; 
http://www.mainsoft.cam 
Bristol Technology = *wWind/U NT/Unix portability toolkit 203-438-6969; 
http://www.bristal.com 
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Let’s get right to the point. 


Until now, profilers for 32-bit Windows apps haven't been worth using. 
They took way too long, delivered very little data, and the info they did 
provide was hard to read and understand. But now all that's changed. 


Introducing HiProf, 
the first hierarchical profiler for 
Windows С/С++ Applications 


With HiProf you can: 

* Clearly sec time spent in parent functions and their children as well as all 
the calls taking place between them 

е Profile your binary file in just minutes (no OBJ files or source code 
required) 


• Selectively exclude dlls or portions of your exe from profiling for added 
efficiency and to evaluate third-party components 

® View profiles in intuitive graphical displays that allow you to drill down 
easily into function relationships and even into the source code 


HiProf identifies all performance bottlenecks so quickly and easily that | 
you'll use it frequently throughout the development cycle. 5о why not get ШТ 
started with HiProf right now? i" 


Download the FREE HiProf trial version from www.tracepoint.com or 
call 888-688-2504 for more information. 
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ВооК Reviews 


Best Linux Book Yet 


Бе afree OS, has inspired many books. 
But most of them are either rehashes of 
Linux's obfuscated (but well-intentioned) 
on-line documentation or baginner-level 
tomes that barely reveal Linux's true worth. 
With Linux А-2, author Phil Cornes breaks 
the Linux book mold. True, its typesetting is 
substandard, and there are precious few il- 
lustrations, but the content soars. 

Comes, a senior lecturer at Staffordshire 
University, has assembled hia lecture notes 
and lab exercises into a book that he con- 
siders suitable for use in an undergraduate 
course, For that purpose, it’s perfectly suit- 
ed: Linux A-Z's organization lends itself to 
sequential reading, with topics presented in 
order of increasing complexity. In the hands 
of acapable instructor, Linux А-7 provides 
the matarial fora course covering all but the 
most advanced levels of knowledge. 

But you don't need an instructor to ben- 
efit from Linux А-2. The book assumes lit- 
lle prerequisite knowledge other than the 
basics of hardware and DOS. Wisely, the 
book establishes a strong technical foun- 
dation before discussing Linux installation. 


оно 
LUTION 


Data Network 
| Design 


Fram the topic of installation, Linux A-Z 
takes Из reader through administration, net- 
working, Internet services, and security. 
Comes’ writing is direct and concise, leav- 
ing the reader to flesh out details. 

Sectiona Шапа higher discuss Linux pro- 
gramming and internals. Cornes shows 
none of the condescenaion that's typical in 
modem computer books. He moves quick- 
ly and leaves the reader responsible for 
axperimenting and inventing. For example, 


_ Цпих A-Z by Phil Comes; Prentice-Hall 
Europe; ISBN 0-13-742867-7; U8$34.05. — 
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Linux A-Z has a section on terminal I/O. 
Rather than warm over a tired “hello, world" 
program, Cornes has his students write а 
program that queries and displays a termi- 
nal's operating parameters. 

To say that Linux A-Z is for everyone 
would be an insult to Cornes (casual Linux 
hobbyists should avoid thía book). Later 
chapters covering file-ayatam structure 
and run-queue organization speak only to 
the book's target audience. In Linux A-Z, 
Comes provides the perfect book for the 
dedicated, hard-core student of OSes, 

-Tom Yager 


Moving Bits 


rying to write a comprehensive global 

overview of data networking nowadays 
gives new meaning to the idea of trying to 
hit a moving target. The pace of change п 
the types of technologies used to move bits 
is blindingly fast. 

Introducing and explaining just about all 
the important data-network technologies, 
from ATM to X.26, Darren L. Spohn's Data 
Network Design is a good, but not great, 
book. Из 25 chapters are full of information 
about almost every network medium in gen- 
eral use and most of the protocols that ara 
important to network designers. At juet un- 
der 1000 pages, thie із a book to use when 
you naed to know exactly how Distributed 
Queue Dual Bus (DODB) and Switched 


Multimegabit Data Service (SMDS) work | 


together. 

Firet published in 1893, this complete 
ravision reflects the rapid pace of network: 
ing change, both in what was added and 
what missed tha boat. For example, Spohn 
mentions the latest TCP/IP issues, includ- 
ing IPv6 and SNMP»v2, but his information 
13 about a year cut of date. And while he 
includes a section on 100-Mbps Ethernet, 


other parts ofthe book referto Ethernet as 


a 10-Mbps LAN medium. 

This could have been a great book if it 
had a batter index. For example, the "Novell" 
listing points to a description of the IPX pro- 
tocol, but not to the book's description of 
IPX addressing. Tighter editing and graph: 
ica polishing would also have made Data 
Network Design more approachable. But 
despite its flaws, this is a good book to have 
on your shelf, ~Pete Loshin 


Data Network Design, Second Edition 
by Darren L. Spohn; MoGraw-Hill; 
ISBN 0-07-060383-4; $88 (softcover) 


CD-ROM REVIEW 


Lost in the 
Translation 


Web translator bandles símple stuff 
but stumbles on nuances 


Now that the Web has brought the 
world to your desktop, what better way 
to research your company's new Euro- 
pean venture than to go to official gov- 
ernment statistics available at the click 
of a URL? The problem is the language 
barrier: Strategic data is ready to down- 
load, but how do you understand it? 
Globalink offers a partial answer 
with its Web Translator 1.1. This clever 
CD-ROM loads translation algorithms 
that work with Netscape Navigator and 
Microsoft Internet Explorer (MSIE). 
For $30, you get a translator that can 
convert text from French, German, or 
Spanish into English or vice versa. 
However, Web Translator is only a 
partial solution. The program works 
well for simple conversions, but it 
stumbles when grammar and nuances 
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affect meaning. For example, the pro- 
gram identified the painter of Tbe 
Montb of October, on the Museum of 
the Louvre Web site, as Brother Lim- 
bourg. The correct credit is the Lim- 
bourg Brothers. Also, the program lacks 
support for current Asian languages. 
Web Translator is a quick and easy 
tool for the casual investigation of 
international Web or intranet sites. But 
for serious international Web publish- 
ing, you'll need a professional transla- 
tion service, - Alan Joch 
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PICTURED CONTROLLERS AND DRIVES NOT INCLUDED 
WITH DATA SILO OR DATA EXPRESS 


Wan IT COMES TO DATA STORAGE. 
ITS NOT JUST ABOUT BEING TOUGH. 
IT’S ALSO ABOUT BEING FLEXIBLE. 


E^ Flexibility. It might be one of the last things you 9 bays, and our Data Express enclosures are ideal 


think about when buying storage for your internal and external 
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enclosures, but the first thing you need when removable storage needs. Best of all, you can 


pror 
your storage requirements grow or change. -ЕШ 
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integrate a variety of Data Express models 


However, if you are already using the into a stand-alone Data Silo and create your 
DATA SILO* EXPANSION CHASSIS 
Kingston* rugged line of Data Silo* own custom removable solution. Plus, all 
expansion chassis or removable Data m — Gn Kingston storage enclosures are backed with 
Express* drive enclosures, you've got plenty Kingston's superior service and support, 
a "m " DATA EXPRESS* REMOVABLE STORAGE 4 қ 

of choices. Kingston's storage products are including a generous 7-year warranty. 
specifically designed to meet long-term storage needs, offering Kingston Storage enclosures— 

an unparalleled variety of mix-and-match solutions, Our proof that you can be both tough Kin Js 2 ton 
reliable Data Silo expansion chassis are available with up to and flexible at the same time. STORAGE PRODUCTS DIVISION 
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Blasts from 
the Past 


Years ago in BYTE 


The DX2, Intel's 486 chip that ran at twice 
the MHz speed internally as it did external- 
ly, iui us debut. Meanwhile, Compaq's 
| B0-MHzDeskpro é 486 
| cost $12,999 as test- 
z^. ir- ed, although less-ex- - 
' | pensivesystems were - 
available from other ven- 
dors. Also in this issue: 
“Wig An explanation of 3-D- 

*$ pastand future by Sil- 
icon on Graphioa furere ark, as well | 
as other pieces on 3-0, Also, notebooks . 
with active-matrix screens were starting 
to appear, including the T4 SURE NR from. 
тыб Ml іл Sr 
(In comparison, today 13 зет soon 
be standard.) 


| 
| 


Years ago in BYTE 


In this issue, 10 external 20-MB SCSI hard 
drives forthe Mac were reviewed. We also 
covered the desktop-publishing phenom: | 
enon, which got a big boost from Apple’ 8 
LaserWriter (which was announced two 
years earlier). 


Years agoin BYTE 


BYTE devoted several articles to a new 
wave 0 ol PCs from Japan (another wave 
arrived in the second half of 1998). Some 
af the companies atumbled, but some, 
including Canon, NEC, Toshiba, and oth- 
ers, are still familiar today. 


Years ago in BYTE 


Apple's Stephen Wozniak described in с de- 
tail-over about nine pages-the Apple ll 
computer. 
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INTERVIEW 


Less Is More 


Jim Gettys, visiting scientist at tbe World Wide Web 
Consortium, describes a more efficient 
Hypertext Transfer Protocol. 


BYTE: What are the main improve- 
ments of HTTP 1.1 over version 1.0? 
Gettys: HTTP 1.0 [the protocol for 
transferring hypertext] does not use 
TCP very well. HTTP is based on top of 
the TCP transport protocol, and the 
way 1.0 worked was not very clever. 
For each little graphical thing you saw 
on your screen, 1.0 established an inde- 
pendent TCP connection. 

Many Web pages that you access 
contain numerous small objects, and 
TCP was not anticipated to be used in 
this particular way. Because the TCP 
connections were being thrown away 
so quickly and so often, it was defeating 
the congestion-avoidance algorithms 
of TCP. 


BYTE: What are the techniques that 
HTTP 1.1 uses to ftx this? 

Gettys: Version 1.1 fixes this by using 
two techniques. With the first, called 
persistent connections, rather than 
throwing the TCP connection away 
after every use, the connection is kept 
open, and you use it for subsequent 
requests. The other technique, which is 
called pipelining, lets a client have mul- 
tiple requests ar once. 

With pipelining, it’s as if you were 
presenting а list of things that you want 
the server to deliver to you rather than 
asking for them one ата time. Pipelin- 
ing, in concert with persistent connec- 
tions, lets you get the performance thar 
you need, 


BYTE: What performance benefits did 
you encounter while you were testing 
HTTP 1.1? 

Gettys: If what you're doing is down- 
loading one huge image, there's no sub- 
stitute for bandwidth. HTTP 1.1 can't 
make a 28.8 modem run any faster. 
However, for downloading our [test] 
home page for the first time from a 
server that was close by on the Internet 
over а 28,8 line, we saw a 20 percent 
improvement [compared to HTTP 1.0]. 
That's a conservative estimate, roughly 
what people should expect to get. Рег- 
formance might improve even more 
than that for most sites as HTTP 1.1 is 
widely deployed and as the congestion 
on the [nternet caused by HTTP 1.0 
lessens. 

However, for cache validation [done 
when revisiting a page when nothing 
has changed], HTTP 1.1, even on a dial- 
up line, does dramatically better than 
1.0. In our tests, we saw about a factor- 
of-4 improvement for the cache-valida- 
tion tests. 

For other network environments, we 
do alot better in general. For example, 
going between California [ar the 
Lawrence Berkeley Lab] and MIT, we 
achieved nearly a factor-of-2 improve- 
ment in the first-time retrieval tests and 
got a factor of 8 in the cache validation 
(compared to HTTP 1.0]. And then on 
our local Ethernet tests, we achieved a 
factor of about 2 for retrieving and a 
factor of 2 юг cache validation, There- 
fore, HTTP 1.1 wil make a significant 
difference in people's perception of the 
Internet. 


Jim Gettys is also the editor of the 
HTTP 1.1 specification for the Internet 
Engineering Task Force 
and a consulting engineer for 
Digital Equipment Corp. 

For more information on HTTP 1.1, 
see bttpzllwwiw.w3.orgipub/ WWW) 
Protacols)HTTP/Performance/ 
Pipeline html, 
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efore the network-PC hype 
took hold, Citrix Systems' 
WinFrame offered a similar 
"thin-client" model, in which 
asimple PC provided the display and the 
network provided the computing capac- 
ity. Now, with WinFrame 2.0, Citrix adds 
support for Microsoft NT Server 4.0 and 
dynamic load balancing between CPUs. 
However, licensing negotiations were 
still ongoing between Microsoft and Cit- 
rix at press time, which will possibly af- 
fect the product release date and price. 
WinFrame is a client/server network 
application pair that allows remote exe- 
cution of any Windows or DOS applica- 
tion, file access, and print redirection. Its 
server supports multiple clients running 
a variety of applications simultaneously, 
such as X Window System, but with stan- 
dard Windows applications. 
WinFrame's new load-balancing tech- 
nology (formerly know as “Heidelberg,” 
its code name) is an important addition 
that promises to improve both perfor- 
mance and reliability. WinFrame clients 
can now connect to applications rather 
than to specific servers, and each client 
request is automatically routed to the 
least-busy server. Like NT domain serv- 
ers, the WinFrame master servers need 
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Citrix Systems' WinFrame 2.0 adds "Heidelberg" CPU clustering 
for better performance and reliability. By Bob Quinn 


"Thin" Windows Firms Up 


Minstallon Administration = [TWIST ER WinStations] 
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listen 
listen 


(requires 16 MB of RAM; 
410 B MB per remote user) 


Citrix Systems, Inc. 
Fort Lauderdale, FL 


954-267-3000 
hiipi//www.cilrix com 
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WinFrame 2.0's administration tools allow flexible client 
configuration and provide auditing and connection data. 


not be dedicated systems and can be im- 
plemented with secondary masters to 
avoid single points of failure. 

WinFrame clients can run over any 
common transport protocol (IP, IPX, or 
NetBIOS) on virtually anything. Applica- 
tions can run stand-alone or in your fa- 
vorite Web browser when connected to 
a third-party Web server configured for 
the WinFrame Intelligent Console Archi- 
tecture (ICA) MIME type. 

Unlike X Window, which generates 
network traffic for any mouse movement, 
WinFrame is much more efficient, When 
l ran an early beta version of WinFrame 
2,0 with Word for Windows 7 over 10- 
Mbps Ethernet, there was a noticeable 
but insignificant lag berween keyboard 
or mouse input and screen updates. Over 
aslow (14.4-Kbps) dial-up link, Word was 
still usable, but awkward; it ran asit does 
on an underpowered system. 

The blinking cursor in Word generat- 
ed a constant heartbeat, sending about 5 
bytesover the TCP connection with every 
blink, but otherwise WinFrame used min- 
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imal bandwidth. After] started Word and 
wrote for about 15 minutes, WinFrame 
transferred about 350 KB to my client and 
about 17 KB tothe server. In comparison, 
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running Word from a nerwork drive gen- 
erated about 2.5 MB of client traffic and 
about 500 KB to the server. 

The WinFrame server requires 32 
MB of RAM for reasonable performance, 
plus 4 to 8 MB per remote user, Given the 
resource-hogging requirements of Win- 
dows applications, you should be pre- 
pared to throw a lot of hardware at the 
server side for adequate service, but it's 
worth it. El 


Bob Quinn is a consultant and coautbor of 
Windows Sockets Network Programming 
(Addison-Wesley, 1995). You can reach him 

af req@sockets.com. 
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Symantec’s pcAnywhere CE lets you control distant systems 


from your Windows CE hand-held PC. By Peter Wayner 


Real Remote Control from Your Pocket PC 


he first palmtop and hand- 
T held PCs (HPCs) had only a 

| few real tasks in life: manage 
Й datebooks and juggle e-mail. 
Until recently, these little machines 
weren't really good for much else. Now, 
Symantec is offering a version of its pop- 
ular pcAnywhere software for the new 
HPCs that run the Windows CE operat- 
ing system. The ability to control a dis- 
tant machine from a very lightweight 
pocket-size piece of hardware may prove 
to be the crucial application that endears 
the little machines to MIS managers and 
computer technicians. 

The new CE edition of pcAnywhere 
offers asubset of the basic features found 
in the standard package. Establish a con- 
nection and the screen from the host 
machine also appears on your HPC. If you 
click on an icon or type on the HPC’s key- 
board, that information is transparently 
sent to the main host, which then acts 
upon it just as if you were using the host's 
own mouse or keyboard. You can execute 


programs, fiddle with control panels, and 
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A Quart of Data 

on a Pint-Size Screen 

Q: How da you show a high-resolution col- 
or image on a 480- by 240-pixel display 
with four gray levels? 

Al: Remove plenty of data. 

A2: Look at it in pieces. 

Symantec offers both salutions. Опе view 
displays the entire host screen on the hand- 
held PC through aliasing and pixel averag- 
Ing. You really can't read much, but you can 
find your way around. The second view is a 
one-to-one display of the host screen's pix- 
els. Only color information is lost, and you 
can sec just a portion of the host screen at 
any one time. There are several commands 
for toggling between the twa views. 
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3H Inch Floppy Disk 
Local Disk 
CD-ROM Disc 
Network Connection 
Network Conneclion 
Network Connection 
Network Connection 
Network Connection 
Network Connection 
‚ Network Connection 
Network Connection 
Nelwork Connection 


$39.95 remote only 
(Requires host with Windows 
95 or NT and ahand-held PC 
running Windows CE) 


Symantec 
Melville, NY 


516-465-2400 
fax: 516-485-2401 


hiip://www.symantec.com/ 


10.97GB 
974MB 
799MB 
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let you give orders remotely to your desktop machines. 


even reboot the machine from a remote 
connection, Everything we tried worked 
except for Microsoft's Flight Simulator, 
which demanded to run in full-screen 
mode. 

This edition of pcAnywhere doesn't 
offer the same file transfer features as the 
"full-size" version. Symantec says it was 
aiming for a small binary file то save 
space. So while you can't transfer files, 
youcan move the clipboard berween sys- 
tems: Youcan, for example, cutsome text 
on the host machine and then paste it into 
l'ocket Word or Pocket Excel on the НРС, 

With pcAnywhere, you can connect 
гоа host over an IP network, a phone con- 
nection, or a direct cable link. Even at 19.2 
Kbps on our Philips Velo 1, the screen 
refresh was fairly responsive and usable. 

We rested a pre-beta version of pcAny- 
where CEthat didn't have any of the com- 
pression technology Symantec will ship 
with the final version. This early version 
of the software was quite steady, although 
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it did exhibit several mistakes redrawing 
the screen. It was stable, however, and it 
never crashed either the hostor the HPC, 

The greatest market for this product 
may be computer technicians who must 
maintain servers and help widely dis- 
persed people use sofrware. Such techni- 
cians often have ro walk long distances 
throughout a building or campus to han- 
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dle problems. For them, laptops are often 
tao heavy and bulky. A small, lightweighr 
solution, such as a CE hand-held with 
pcAnywhere, will give them a useful too! 
for fixing many problems remotely. D 


Peter Wayner is a BYTE consulting editor liv- 
ing in Baltimore. You can reach bim at 
pcw@access.digex.not. 
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GET $1,000 TRADE-IN FROM TEKTRONIX...OR, 
YOU COULD DEAL WITH KARL. 


Ld 


Now that Tektronix has taken the cast out af color, your black & white network printer may be headed 
for parts unknown. But for a limited time, you can get a $1,000 trade-in allowance on a Tektronix 
Phaser* 550 Printer, Or $500 toward a Phaser 350 Printer, that prints a typical color page for only 5 
cents and includes all the black ink you can print for fres. It's your choice, of course. Get $500 or 
$1,000 trade-in toward the world’s fastest, high-quality desktop color, Or, you could dicker with 


Karl. With offers like these, no wonder Tektronix sells more laser-class color printers than anyone. 


Call 800/835-6100, Ext. 1380. hlip://www.tek.com/CPad?1380 Tektronix 
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NEW Phaser 600 HEW Phaser 350 НЕМ Phaser 450 Phaser 480X Phaser 300X Phaser 550 
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_ THERE ARE SOME 
THINGS FASTER THAN 
A MICRON MILLENNIA, 


LIGHT FOR INSTANCE. 


THE LATEST TECHNOLOGY AT THE BEST PRICES. 


From high-end, workstaliortevel performance. To dazzling displays of multimedia power, 
To Неашгей desktops with builtin affordability. The Millennia™ family offers you | 
an enlightening combination of stand-out performance and the most sought-after 
features to suit any budget. 


On top of all that, your Millennia comes with te Micron commitment to product 
excellence. One that's been honored with over 200 awards in the past two years, 
including PC World's Best Overall PC Company for Service and Reliability. Add to 
this an industry-eading 5-year warranty, and you'll know why Micron PCs are made to 
move — very, very quickly. Call or visit our Web site today. 


MICRON MILLENNIA МЕ P166 _ 

512KB pipeline burst cache, flash BIOS 

16V EIDE variable speed CD-ROM drive, 3.5" 
floppy drive 

100848 теда Zip drive 

32 voice wavetable stereo sound card 

ал speakers 

PC] 64-btt 30 video, MPEG, 4МӘ EDO ВАМ 

TooHree minitower or desktop 

Microsoft Mouse. 104-кғу keyboard 

Microsoft Windows" 95 and MS" Plus! CD 
ProtoDeluxe, Бала Music Guide, Blockbuster 
Entertainment Guide and Eraser Tumabout 

5eyear / Hear limited Micron Power” warranty 


Intel 166МН: Pentium” processor 5 
wth MNOC™ tachnology 1 049 
18MB EDO RAM 

2168 ЕРЕ hard dre Bus lease $65/mo. 
15" Micron 15FGx, .23dp (13.7 display) 

Microsoft Office CDs 


Intel 166MHz Pentium processor with ММХ $ 
32MB EDO RAM | 


3168 EIDE hard drive | 
15" Micron 15FGx, „2Вар (13.7" display} | Pus. lease $71/mo. 
Microsoft Office CDs 


intel t 65M Pentium processor with MMX $ 
64M8 EDO RAM 2 500 


416B EIDE hard drive 
17” Mscron 17FGx, .26dp (15.6  ферізу) Bus юле $88; mo 
Microsoft Office CDs 


MICRON MILLENNIA Lis P168 


512 KB pipeline burst cache, flash BIOS 
12X EIDE CD-ROM drive, 3.5" floppy drive 
16-bit stereo sound card and speakers 
PCI 54-bit 30 video, MPEG, 

2MB EDO RAM 
TocHree mintower or desktop 
Microsoft Mouse, 104-uey keyboard 
Mscrosoft Windows 95 and MS Plus! CD 


Microsoft Works CD s 

par) year тива Micron pentium 
Power warranty 

intel 166MHz Pentium processor $ 

16МВ EDO RAM | 

2168 EIDE hard drive } 


intel 166MHz pe ym processo 5 
3248 EDO RAM 1, 


4168 EIDE hard бте УЧ 
17" Micron 17FGx, .26dp (15.8 display) Виз ease $88/то 
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MICRON MILLENNIA МЕ P200 PLUS 
512KB pipeline burst cache, flash Bis 
РАЗ2+ Uira SCSI Fast-20) controller 
12% SCS] CD-ROM drive, 3.5" floppy drive 
100MB lomega Zip бте 
32 voice wavetable stereo sound card 

and speakers 
PO 64-bit 30 video, MPEG, 
4B EDO RAM 


TooHHree mintower or desktop 

Microsoft Mouse, 104 key keyboard penti um 

Microsoft Windows 95 and MS Pius! CD 

Muftimedia Xcitement Рак: POD, Adobe ProteDeluxe, Bilboard Music 
Guide, Blockbuster Entertainment Gunde and Eraser Tamabout 

Б-уваг/ З-уеаг limited Micron Power warranty 


intel 2D0MHz Pentium processor with МИХ 5 
16М8 EDO ҒАМ 2 840 


268 Littra SCS! hard drive 
15° Micron 15FGx, .28dp (13.7" display) Bus ease $88 то 
Microsoft Office CDs 


intel 20092 Pentum processor with MMX 5 
32М8 EDO RAM 2 099 
468 Ultra SCS! hard drive | 

15 Micron 15FGx, .28dp (13.7" display) Виз. lease $102/mo. 


Microsoft Office CDs 


intel 200MHz Pentium processor with MMX 5 
64MB EDO ВАМ 113 


368 Fast SCS}? hard drive 
17° Micron 17FGx, 260р (15.8 display) Bus- „тй 
Merosott Office CDs 


MICRON MILLENNIA PRO? 200 
Supports dual Intel 200MH2 Pentium Pro 


processors 
256KB intemal L2 cache, flash BIOS 
12X EIDE CD-ROM drive, 

3.5" floppy drive 
16-bit Stereo Sound and speakers 
PCI 64-bit 3D ideo, MPEG, 

4МВ EDO RAM 
TooHree mintower or desktop 
Mcosoft Mouse, 104-кеу keyboard 
Microsoft Windows 95 and MS Plus! CD 
5-үғаг/2-усаг limited Micron Power warranty 


Intel 200MHz Pentium Pro processor 5 | | 
ГЕТЕ 2 090 
3168 EIDE hard drive } 

15” Micron 15FGx, 2840 113.7" display) Юе ease $71/mo 
Microsoft Office Cis 


Intel 200M H2 Pentium Pra processor $ | 
32MB EDO RAM 2 499 
41GB EIDE hard drive 


(7' Micron 17Füx, „2650р [15.В' display] Bus kaze $85 mo 
Mcrosatt Office CDs 


CALL NOW FOR DETAILED PRICING AND OPTIONS 


Kieron Sales Hours. Mant fam Tpm, Saf 23m 5pm (MT) - Тал Surat 
Акабе 24 Hours А Day? Оу À Week - Тайгер Fom Meaca SS OO TUB. 1755 
те from Canada. 800 208-1758 + Tore ton Puerto Восс. BOO 70G 1756 
атануға Sales АНТЫН, ienaa Fax 208-833-720) 
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800°486°2009 


www.micronpc.cam 


Circle 161 on Inquiry Card, 


Imagine the perfect imaging monitor. It 
would have the clarity, resolution and 
performance of the best 21" monitor, All 
the аа and controls too. But К would 
be a lot smaller 
so it can fit on 
A your desk like a 
| қ prt | 17" monitor. 
—— And while we're 
wishing, lets hang a low price tag on it. 
A really low price. 


Shatlower than cur 17, the 
| new 19 lets you puta by 
| aso on sali desktops, 


Stop dreaming. The world's first 19° 
monitor (18' VIS) — the new SuperScan 
Elite 751 is at your dealers today. And it's 
got everything you ever wantad in an imaging 
ПНЕ. мы ue perfect риса. THE 
PERFORMANCE OF THE BEST 21" 

4ONITOR. The image quality of the new 
19" Super-FST tuba is every bit as good as 
the best 21" monitor — and in some ways 


batter. For example, it combines the best 
attributes of both aperture grill and Invar 
mask technologies. So for the first tims, 
you won't have to choose between brighter, 
richer color and a Sharper, more accurate 
image. The Elite 751 gives you both. 

It’s also one of the few monitors of any 
size that gives you genuine 1600 x 1200 
resolution. And one of fewer still that does 
it flicker-free 10 the VESA Дар 
" = refresh rate, THE SIZE OF A 17" 

INITOR. Look at the footprint ET. 
youreinfor | ^ — 


AND IT'S PRICED AT JUS 
$1,299 (usr) 
There's one 
more bonus 
to our new 

19" tube 
technology. 
it’s a lot less expensive to make So it 
goes for hundreds less than a comparable 
20" or 21" monitor. 

So if you want the resolution of a big 
screen monitor without the bulk and price 
of a conventional 20 or 21, you'va 
got to see the new Elite 751, Call 
for details and nearest dealer, 

800 441-4832. 


Tha Sony is an inch bigger, but costs 54% mora. 


MONITOR, | Veab ш} (тп) 
another itpro] irij&s) | 025 mask 
SONY ITSEN] IF (180) | O25 AG 
surprise. ВЕРЫ ИЮ | инг) 022 пога | YES (1872) 
The same BONY20SFU | 270197) | O3)A0 | ONO 
SONY 2058), 201 : 
technology | Pres. 209107) | оюм n Бона 
| "Йыр rem | озал но 
that made 


| Шс a mentor has 1600 honraria! pueis, d Aas fe 
our tube interpolate — or fake — 1600 x 1200 resolution. Phe result 
Ё з Ашту and Мий on your eyes. Compare бейе you Duy. 


—— кк ————— nm 


better also 
made it shallower, So it can fit on today's 
narrower work surfaces. 


NSA 100 Lowder Brook Drive, Westwood. МА 02090 TEL: 800 441-4832. Faxbach: 800 555-B552. www.nsa-hitechl.com 
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Microsoft’s latest Visual C++ scales from lean-and-mean ActiveX 
components to massive enterprise-wide systems. By Steve Apiki 


C++ on Every Level 


rom tiny components do 
mighty client/server appli- 
cations grow. Whether you 
want to make tiny compo- 
nents tinier or make client/server appli- 
cations more mighty, Microsoft's Visual 
С++ 5.0 is a toolkit you can't overlook. 

This version dramatically improves 
support for COM and ActiveX, bring- 
ing Microsoft's core Component Object 
Model technology further into the de- 
velopment mainstream. Version 5.0 also 
comes with an updated, scriptable inte- 
grated development environment (IDE), 
better Internet support, and a faster and 
berter underlying compiler. At the high 
end, the Enterprise Edition has visual 
tools for simplified SQL database layout. 

Snapping a well-designed ActiveX 
control into an application is a thing of 
beauty. But creating an ActiveX control— 
especially one that's slim enough to load 
across a dial-up Internet connection—is 
no mean feat. It requires both a good work- 
ing knowledge of COM and sheer pro- 
gramming drudgery. 

Visual C++ 5.0 sidesteps some of the 
most difficult parts of COM development 
with the Active Template Library (ATL), 
a new sibling to the Microsoft Founda- 
tion Classes (MFC) that provides a start- 
ing point for small and fast COM objects. 
ATLtemplates implement the basic COM 
interfaces, take care of reference counts, 
and сап serve as the basis for full ActiveX 
controls. ATL objects can be tiny. I built 
a working ActiveX control of 44 KB; Mi- 
crosoftsaysa functional ActiveX contral 
can be assmall as 28 KB and that simpler 
COM objects can be much smaller. 

ATL is itself supported by two Visual 
С++ Wizards, the ATL COM AppWizard 
and the ATL Object Wizard. These two 
Wizards together generate the skeleton 
code needed to build COM objects, rang- 
ing from simple servers to full controls. 

Visual С++ 5.0 also makes a much bet- 
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(Professional Edition: 
upgrade from 4.2, $199: 
Enterprise Editon: $1199) 


Microsoft Corp. 
Redmond, WA 


206-882-8080 
fax: 206-936-7329 


hitp://www.microsoft 
.com/visualc/ 
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Visual C++ 5.0 simplifies ActiveX development with access 
to methods, properties, and events using the ClassView. 


ter COM client than did previous ver- 
sions, This version introduces an #im- 
port directive that loads type-library 
information into а C++ namespace. You 
add the import line with the name of the 
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type library, and the interfaces defined 
within are immediately available through 
the familiar syntax of C--4- classes. 

Better COM support extends to the 
IDE's ClassView window, which in ear- 
lier versions let you browse C++ classes. 
Now you can view COM interfaces and 
add propertiesand methods. Other changes 
to the IDE include new App Wizards, IDE 
scriptability through OLE Automation, 
and HTML-based documentation (which 
is slower than its predecessor). 

Along with the compiler comes a new 
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class library, MFC 5.0. The most signifi- 
cant updates to MFC are in [nternet sup- 
port, as the new library now wraps Win- 
Inet functions. The compiler itself shows 
some surprising improvements, given 
its maturity. [ rebuilt a suite of DLLs from 
a set made with Visual С++ 4.2 and got 
an average size reduction of about 6 per- 
cent. Microsoft claims a 5 percent to 10 
percent size reduction and a 10 percent 
speed increase, on average, with justa re- 
compile berween the two versions. 

As the successor to the most prevalent 
Windows development environment, Vi- 
sual С++ 5.0 comes out of the gate a sure 
winner. But its new focus on COM and its 
performance improvements are even bet- 
ter reasons for upgrading. E 


Steve Apiki is senior developer at Appropri- 
ate Solutions, Inc. (Peterborough, NH) and a 
BYTE consulting editor. You can reach bim at 
apiki@AppropriateSolutions.com. 
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Portable Hard Drive 


Size, weight, and speed—Avatar's removable-medium Shark 250 melds 
the best of all three in a sleek little package. By Robert L. Hummel 


Quick-Striking Mighty Mite 


oping to garner a share of 
the explosive removable- 
medium market, Ávatar Pe- 
ripherals is introducing the 
Shark 250, a $299 portable hard drive that 
is a bit larger than a pocketcalculator and 
weighs under 10 ounces. Add the re- 
quired cables and a couple of 250-MB 
drive cartridges ($39 each), and the pack- 
age still tips the scales at barely a pound. 

I tested the parallel-port version of the 
drive, which comes with a cable with a 
pass-through port, letting you use your 
printer while the drive is connected. 
The installation program ran smoothly, 
and after a few minutes, I was able to copy 
files to and from the Shark as easily as 
with the computer's internal hard drive. 

Avatar designed the Shark to tap into 
the power used by the computer's key- 
board or mouse. Changing drive car- 
tridges is easy. Double-click on the eject 
icon in the tool tray, and the cartridge 
popsout. Insertanew cartridge, and you 
have instant access to a different 250-MB 
chunk of data and applications. 

To gauge the Shark's ability to move 
dara, I timed file operations (see the 
graph). WhenIcopied a mix of small and 
large files from the Shark to the laptop's 
C drive or vice versa, 209 MB of data 
moved at just over 500 KBps. Filling or 
emptying a Shark cartridge takes about 
8 minutes. Applications that combine 


File Transfer Test | 


Transfer rate 
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Transfer rate and time for copying a mix af files from drive 1o drive using Windows 95 Explorer, D is the Shark. 
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Shark 250 

| $299 estimated 
street price 

| 250-MB cartridge, $39, 
or three tor $99 


Avatar Peripherals, Ins, 
Milpitas, CA 


408-321-0110 
fax: 408-321-0115 


inlot)goavatar.com 
hitp://www, goavalarcom 


1 Circle 1051 
E on Inquiry Card. 


The stylish Shark 250 from Avatar runs without 
an external power supply on most notebooks. 


readingand writing large amounts of data 
will suffer a bit if executed solely on the 
Shark. The transfer rate when moving 
data from one spot to another on the 
Shark averaged only 285 KBps. This com- 
pares poorly with the 847-KBps rate when 
moving data around on the C drive. 
Avatar claimsthat its piggyback power 
tap works on the vast majority of desk- 
top and laptop computers, one of its big 
selling points. However, after operating 
properly with a NEC Versa 6200MX note- 


Yoko Outstanding 


book for a short time, the drive would 
mysteriously stop functioning. I tracked 
the problem to inadequate power com- 
ing from the keyboard connector. 

The second problem was easier to 
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diagnose. The piggyback power cable was 
too short to reach from the keyboard con- 
nector to the parallel-port cable. In both 
cases, connecting the drive to an external 
power cube cured the problem. 
Overall, the Shark 250 provides solid 
performance ata reasonable price. Even 
with the external power cube, the Shark's 
small size and large capacity make it a 
good choice for portable datastorage. E 


Robert L. Hummel is a writer, engineer, and 
consultant. You can reach bim at rhummel 
&monad.net. 
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"They thought my new multipath Back-UPS” Office" was 
just a big surge suppressor — then the lights went out.” 


Back-Urs (@ кез ікетегі ітшіг Pan Maden 
Prentis ретағай minin from лшщ deserat 
В externa] mire, porous тушили 

candy, amd өйыт туйт fo pm 


Circuit beater provides protertion 
ін the event af ён averiead or 
short circuit; ва Pese, во Әм: 


Sts outlets guard your hentware with fali- 
Pisae surge practi, Te e 
lets provide instantaneous baitrry back їр 
гө hecp ута? yysirm from trithing in rhe 

id kae. 4 
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With the Purchase of a 
Edu Back-UPS Office 
йүн between April 1 and August 30, 1997. \ 
Simply complete the attached redemption card | 

and send along with an origina! UPC symbol | 

from an АРС Back-UPS Office box and the J 

к original store receipt with Back-UPS Offica / 
circled, and get a $30 Rebate. 


a 
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At last, д safe тү 10 "ii everything: multipath Back-UPS Office 
for workstations, PC's and peripherals 


Power problems attack computers relent- problems. When a surge hits an unprotected periph- 
қ lessly. Did you know that you have a better eral, it can blaze down serial cables and datalínes, 
chance of winning the lottery than of escap- | and toast your expensive PC. Multiple peripherals 


See redemption card for A. 17 redemptive card h тізі 
pura fax coupon belo иш) Iw ан sad he 
эреп inform ia os gir IT 

p.i ere. сло m/engtish/pro wes »mo025. htm 
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ing power problems? — мц and datalines to and from your 

ь path Means Total Power Protection Ti 
They are the single largest - — ——— — - system are vital, but dangerous. FREE SOLUTIONS GUIDE! 
cause of computer data loss Without them you can't do Just complete the information below and НЕ 
and hardware damage. your job. If a powet sag locks send to АРС to receive redemption Informa- 


tion regarding the $30 Rebate Offer. Well 
send you a Free 60 Page Solutions Catalog 
just for filling out the coupon! 


C) YERI Send me a $30 Rebate Redemption Card. 


O № fm not interested at tha bme but pessa 
send me a Irea 60 Page Solutions guide. 
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computer before you've saved 
work. or while you are down- 
loading from the Internet, you 
can lose data, time and money. 
Don't spend another late night 
at the office to meet your dead- 
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clean, reliable power for your 
entire system. Instantaneous 
hattery backup ensures unin- 
тире operation of your 
CPU, monltor and an exter- 
nal storage device. Full-time 


Tite: 
surge suppression and site- puter users worldwide who pre- C 
wiring fault protection ШШШ шеш Тег APC to protect hardware r^ 
spreads a true multipath safe- М genii ране. т Jon bud puc = пет pa and data. Ciy Town: 
ty net under any remaining — NEN - Stn: M" —ÉENNENC REED i 
peripherals, like modems, printers, faxes and phone Back-UPS Office protects your entire system бы 1 pou — — 
systems. Back-UPS Office also provides convenient Until now, protection for your entire system wa mae BE n e? 
Віоскбаѓе" outlet spacing to handle all size plugs ~ required several devices. Back-UPS Office means Brand of UPS used? 
even large transformer blocks. clean, safe power to every peripheral, and instant a Е 
battery backup to keep your system from * Dept. A2-RE 
Unique multipath protection keeps your crashing. It means protection for less by 
PC and data safe Integrating the security of a surge sup- | 
Plugging phone lines or other peripherals into your pressor with the power of a UPS, guaran- (888) 208-АРСС х8180 
computer increases your vulnerability to power teed up to $25,000. 3 Fax: (401) 788-2787 » bttp://www.apce.com tU 
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Quite simply, every industry that uses CSS ProRACK™ servers can be up 
and running all the time — whether it's industrial control, communications, 
aerospace and defense, or а host of others. Because in addition to offering 
100% fault talerant, rugged, modular servers, our motherboard and passive 
backplane configuration options let yau select a custom design that exactly 
meets your needs. 


CSS ProRACK servers feature: 

е Quiet Bus"-segmented passive backplanes 

е 100% fault tolerance, due to dual redundant, hot-swappable power supplies 
. еле! chassis design 

« RAID and hot swappable disk drives 

® Front-loading chassis for easy repair and maintenance access 


CSS 100% Fault Tolerant 
Rackmount Servers Keep Your 
Industry Up And Running. 


Our service and support are just as impressive, 

For technical assistance, you can rely on our highly 
qualified engineering and network professionals. Our 
two-Call problem escalation policy ensures that your 
technical problems will be resolved. And wortdwide 
24-hour assistance 15 available via our e-mail address or web site. 

For OEM support, including specific integration needs, we're committed 
10 supporting manufacturers and integrators looking for complete, solution- 
based systems, 

To get more information, call CSS Labs at 800-852-2680. It's one sure 
way to get your industry up and running. 
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 Uperating systems 


LO technology promises scalable server ПО and a new category 
of autonomous I/O management applications. By Chris Briggs 


Smarter and Faster 1/0 for Servers 


| he computing environment 
continues evolving at a rapid 
pace. The biggest shift has 
been in how work gets done. 
Today, no computer is an island; instead 
it routinely draws information from 
remote databases, the Internet, and an 
intranet. This shift in operations in turn 
increases the throughput requirements 
for network ИО. Newer high-speed net- 
work protocols such as Fast Ethernet, 
Gigabit Ethernet, asynchronous transfer 
mode (ATM), and Fibre Channel promise 
to deliverthe extra bandwidth and move 
data between servers at even faster rates. 
Complicating the situation is that in this 
highly interconnected environment, the 
data itself is becoming much more com- 
plex or "rich." Users are moving from 
simple e-mail and text-based file mes- 
sages to larger and more sophisticated 
data transactions that include streaming 
digital video, visualizing 3-D data, and 
sifting through data warehouses. 
Increasingly, data congestion occurs at 
the servers because of the I/O-intense 
demands made by this type of client/serv- 
er transaction. This places pressure on 
server designers to improve system-lev- 
el performance. While high-speed pro- 
cessors and bus architectures have man- 
aged to meet some ofthis demand, system 
VO performance has not kept pace. Due 
to the high-capacity needs of modern net- 
worked applications, I/O is quickly 
becoming the bottleneck berween end 
users and information. Adding more 
processors to the server in an attempt to 
scale up its capabilities through sym- 
metric multiprocessing doesn’t help 
because the real problem isin moving the 
data about, not processing it. Special 
high-end server designs from Tandem 
and Sequent use unique system architec- 
tures that place a distributed mesh of 
intelligent control logic throughout the 
server and thus improve its I/O capacity. 


(See “The Network in the Server,” July 
1996 BYTE.) However, these are expen- 
sive solutions. For mainstream servers 
based on off-the-shelf hardware, the trick 
is to get the system to work smarter—not 
harder—with ЏО. Intelligent I/O is the 


1,0 Split Driver Model 


FE 


off-loading device interrupts and ИО 
functions onto "smart" ИО subsystems. 
These subsystems are managed by inde- 
pendent I/O processors (IOPs). One гер- 
resentative IOP is [ntel's 1960 RP, which 
consists of a RISC processor with local 


| Network operating system 


Fibre 
Channel 


A communications layer abstracts OS/device communications 
so that device interfaces "snap in" to multiple OSes, 


means to break this bottleneck and enable 
scalable system performance. 


МО with Smarts 


Intelligent VO, also known by the label 
"LO," describes an industry standard ЏО 
subsystem architecture. This standard, 
first promulgated by Intel, is now man- 
aged by a special interest group (SIG). 
1,0" architecture is independent of 
both the peripheral devices being con- 
trolled and the host operating system 
managing them. More important, it 
reduces a host processor's overhead by 


memory, a PCI-to-PCI bridge, and built- 
in support for interrupt handling and 
DMA transfers. (For more information on 
the 1960 RP, see "The Server's Helper," 
October 1996 BYTE.) Such feature-rich 
IOPs can handle all low-level interrupts 
and the DMA transfers between a PCI bus 
device and main memory, independent 
of the server's main processors. The IOP 
interrupts the host processor only when 
a specific I/O task completes. For exam- 
ple, the host OS can program an IOP so 
that it receives a specific number of in- 
coming nerwork packets, strips off the 
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protocol headers, and drops off the re- 
sulting data in a specific section of the 
server’s memory for use by a network 
application—all without intervention by 
the hast processor. 

Enabling such smart ИО subsystems 
requires a hardware-independent soft- 
ware infrastructure that communicates 
with intelligent devices. A new split driv- 
er model achieves this independence by 
logically separating the driver section 
responsible for the low-level device 
control from the driver section that man- 
ages implementation details for the OS it 
serves, as shown in the figure “1,0 Split 
Driver Model." 

LO defines how these two driver sec- 
tions converse with one another. Its spec- 
ification describesa two-layered message- 
passing system through which the 
driver’s host-based OS-specific module 
(OSM) and its IOP-based hardware device 
module (HDM) communicate. The ap- 
propriately named communications lay- 
er sets up a messaging session between 
the two sections, and a transport layer 
defines how informanon is shared among 
the various HDMs. Messages are class- 
specific, and they currently define oper- 
ations for many devices including block 
storage (hard disk drives, CD-ROMs), 
RAID, LAN (Ethernet, Token Ring), tape 
storage, SCSI, system management, and 
peer-to-peer transfers. Extensions for 
clustering, Fibre Channel, and ATM/WAN 
are being defined. 

1,О'з communications layer hides the 
nature of the data exchanges between 
various devices, and in doing so provides 
independence from processor and bus 
technology. Because the communications 
layer uses a well-defined API through 
which device drivers perform all I/O 
transactions, the driver becomes portable 
across multiple OSes, which drastically 
reduces device-driver development costs. 
Furthermore, because of this consistent 
interface, system engineers or network 
managers can use any type of I,O-com- 
pliant hardware in a server, regardless of 
the network OS it uses. Both Microsoft 
and Novell are members of the 1,0 SIG’s 
steering committee, so you can expect to 
see Windows NT and Net Ware support 
[,0-compliant peripherals. 

1,О has a message-queuing structure 
that delegates VO requests to multiple ИО 
subsystems instead of queuing the 
requests in the host's memory. This pro- 
vides two benefits. First, the host pro- 
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Peer-to-Peer Communications 


Mirroring or tape backup can be done 
without involving the host processor. 


cessor doesn't poll or "spin" on I/O 
requests. Instead it continues with more 
useful work, thus making concurrent pro- 
cessing more effective. Second, overall 
system performance improves because 
ИО processing tasks can be distributed 
across multiple IOPs. This also achieves 
the much-needed scalability in a server 
architecture: The server's performance 
grows linearly as you add more proces- 
sors and more IOPs. 


1/0 Innovation 


[,O's standardization of the I/O subsys- 
tem also creates an environment ripe for 
innovation in the two basic areas of 
server ИО: network and storage. Ву sep- 
arating application processing from ИО 
processing, which is primarily data move- 
ment versus interrupt processing, dra- 
matic performance improvements can be 
realized. 

Why? As previously mentioned, the 
1,0 architecture allows for distributed 
processing. It also allows the creation of 
a stackable driver whereby special func- 
tions, encapsulated in the form of an 
intermediate service module (ISM), can 
be inserted between the OSM and НОМ. 
RAID is one example of such an ISM. A 
dedicated RAID controller can be 
replaced by a disk conrroller that runs a 
RAID ISM on an ЮР, This increases the 
capability of the disk controller while 


both improving its performance and 
reducing cost. Other ISMs might perform 
data compression/decompression on a 
block storage device, encrypt data pack- 
ets going out a network interface, or 
implement firewall support for a Web 
server. 

The most significant opportunity lies 
in I,O'scapability for direct message pass- 
ing between multiple IOPs, also known 
as peer-to-peer communication. Peer-to- 
peer communication allows intelligent 
device-to-device transactions across the 
PCI local and system bus, independent of 
the server's host processor and OS. This 
is accomplished through autonomous I/O 
management applications that reside as 
ISMs in the transport layer, as shown in 
the figure *Peer-to-Peer Communica- 
tions.” For example, ап I/O management 
application can accelerate ИО by direct- 
ing data read from a hard drive straight 
onto a LAN interface. Other peer-to-peer 
application examples include direct disk- 
to-tape backup, dynamic load balancing, 
clustering, server fault tolerance with 
error isolation and recovery, and remote 
management. 

10% new driver architecture elimi- 
nates the ИО bottleneck in mainstream 
server designs. It does so by shifting the 
О load from the host processor onto 
intelligent peripherals. Its split driver 
model, with the communications layer, 
achieves hardware abstraction so that a 
network administrator can pick and 
choose from a wide variety of 1.О-сот- 
pliant peripherals. In addition, this 
abstraction simplifies the device driver's 
design so that it can be readily modified 
to support different network OSes. 

1,0’s queuing mechanism enables con- 
current processing, which minimizes OS 
overhead. This mechanism also permits 
a server's capacity to scale up via sym- 
metric multiprocessing and by the addi- 
tion of more smart devices. Finally, the 
peer-to-peer communications can enable 
a new category of high-performance 
tasks through autonomous /О applica- 
tions. For more information on 1,0, 
check out the Web site at http:// 
www.I20SIG.org/. | 


Chris Briggs is a market development manag- 
et for Intel's I/O Processor Division (Chandler, 
AZ). He bas a BSEE from the University of 
Cincinnati and an MBA from Arizona State 
University. You can send e-mail to him at 
chris_j_briggs@ccm.ch.intel.com. 
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ViewSonic 


we've got the guts to back it up. 


ViewSonic 61775 
| * 17° CRT Size 
16.0° Viewable 
* Aperture Grille Pitch 25mm 
e ВБЕН: Horizontal Scan Rate 
е Optimum Resolution 
| 128011024 © ВОН? 
| е TCO Compliance 
е Graphic Series 


ViewSonic PT813 

a 21° CRT Size 

20.0" Viewable 
* Aperture Grille Pitch .28mm 
e 107kHz Horizontal Scan Rate 
е 1600 x 1200 © 35Hz 

Maximum Resolution 
ә TCO Compliance 
е Professional Series 


ViewSonic PT775 

e 17° CRT Size 

16.0° Viewable 
е Aperture Grilla Pitch 25mm 
* 96kHz Horizontal Scan Rate 
a 1600x1200 & ТІНІ 

Maximum Resolution 
a TCO Compliance 
* Professional Series 


Aperture grill technology 

that rewrites the spec charts. 
ViewSonic's PT813 21" (20" viewable) and 
PT775 17" (16.0" viewable) set a new 
standard for apeture grille monitors used 
in professional applications. 

А rather large claim. But one we can make 
without equivocation because we have the 
technology and the specs to prove it. 

Both monitors achieve breakthrough 
quality in brightness, color saturation and 
screen clarity (see spec boxes below for 
eye-popping details). 


Wait, there's more. 

After setting the standard for the pros, we 
did it again for general office and graphic 
applications, Our new GT775 17" 

(16.0" viewable) monitor exceeds all your 
high performance demands with an 
optimum resolution rate of 1,280 x 1,024 
@ 80Hz and a maximum resolution of 
1,600 x 1,280 — (rom design to business 
presentations to CAD and the Intemet. 


It doesn't get any better. 


And, all ViewSonic monitors are backed by 
а limited 3 year warranty on CRT, parts 
labor (the best in the business), as well as 
an optional Express Exchange" Service 
program that insures 48 hour replacements. 
Jb exceed your highest expectations, 

call (800) 888-8583 and ash for agent 


1257 for the dealer nearest you or visil 
otir website al wieu.viewsontc com. 


(909 869-7976 Fax: 909} 869-7958 • пате! www viewsonic com e Specficatons subject 0 change without notice ® © ViewSonic Corporation 1997 e Ай nghts reserved 


orporate names and trademarks stated herein are the property of thar respective companies 
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BREAKTHROUGH the clutter of Flash memory for future upgrade CALL TODAY FOR FREE CATALOG: Ё 
multiple keyboards, monitors, and of features • Keyboard/Video Control 
mice with this latest INNOVATION Easy to use OverView™ system gives a Sena 

Data Switches 


from Rose. This switch has every control and status with on-screen graphics 
feature you asked for: Many other features! 800-333-9543 


VISIT OUR WEB SITE AT WWW.ROSEL,COM 
Switches several servers or computers to ROSE ELECTRONICS INVENTED —À = | 


2 ROSE 


? , Р ағы d 
a single monitor, keyboard, and mouse the first keyboard-monitor switch. 204) 
Supports any mix of PC, Apple, Sun, We have an extensive line of key- АХАД 
RS 6000, НР 700 series, DEC Alpha,SGl, board and video control products — "* ELEM ITIN рд 


or other computers from any keyboard 
or mouse for any application. 


Front panel has keypad for easy selection 
of computers and configuration 


Front panel display shows computers 
name and other information 


Command to switch can come from your 
keyboard, front panel, or К5232 port 


Simple to use keystrokes switch 
computers for fast and easy control 


Built in daisy-chaining to support up 
to 256 computers 
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owhere is the need for speed 
more insatiable than in the 
world of computer networks, 
Intranet Web servers, central- 
ized server farms, groupware, and a bar- 
rage of client/server applications are all 
pushing the limits of today’s computer 
networks. As a result, networks are fre- 
quently congested, resulting in poor ap- 
plication response time and loss of pro- 
ductivity, 

Network administrators grappling 
with this problem face a dilemma: How 
can you boost a network’s throughput 
so that more work can be done, yet not 
jeopardize the huge investment made in 
network interface cards (NICs), hubs, 
routers, and servers? Since 80 percent of 
existing networks use Ethernet and TCP/ 
IP, any solution must include Ethernet for 
it to be practical. 

A new standard promises to deliver 
Ethernet data at 1 Gbps, or 100 times 
the rate of traditional Ethernet. Gigabit 
Ethernet, as the technology has now been 
dubbed, is a new twist on a long-estab- 
lished networking scheme. 


Initial Applications 


Because Gigabit Ethernet uses the same 
low-level protocols as traditional Ether- 
net, existing routers and hubs псесіп 
be replaced. Thus, Gigabit Ethernet can 
easily fit into existing nerworks. The 
technology will be applied to three ini- 
tial applications, First, connections for 
centralized file servers will be upgraded. 
Second, connections between Fast Ether- 
net switches will be upgraded. Finally, 
specialized, high-performance work- 
groups will be linked. 

Acommon misconception is that Giga- 
bit Ethernet requires gigabit-per-second 
traffic to justify its place оп а network. In 
fact, Gigabit Ethernet makes sense any- 
where users simply require more than 100 
Mbps of throughput. Such requirements 


are already commonplace among enter- 
prise servers. 

Server network interfaces have been 
limited to 100 Mbps since the days of 
Fiber Distributed Data Interface (FDDI), 
and, at 155 Mbps, asynchronous transfer 
mode (ATM) doesn't provide any more 
bandwidth because of the overhead in 
its 53-byte cells. Many serverstoday have 
two or more 100-Mbps Ethernet adapters 


ELT Network Standard 


This networking technology offers better бейи 
and compatibility with existing Ethernet devices. By Selina Lo 


Inside Gigabit Ethernet 


work. This backbone can support numer- 
ous switched and shared Ethernet seg- 
ments, all withour displacing any desk- 
top hardware or software. In replacing 
a congested FDDI backbone, Gigabit 
Ethernet delivers approximately 10 times 
the bandwidth while eliminating Ether- 
net-to-FDDI protocol translations. 
Although Gigabit Ethernet won't be 
part of a standard desktop configuration 
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Gigabit Ethernet combines two proven technologies to make а 
standard that's compatible with 80 percent of existing networks. 


to satisfy traffic loads that a single Giga- 
bit Ethernet adapter would readily han- 
dle. Besides offering performance, the 
technology lets you consolidate multiple 
100-Mbps server connections into а sin- 
gle Gigabit Ethernet NIC, which frees 
up server I/O slots and simplifies network 
administration. 

As Gigabit Ethernet rourers and 
switches become available and validated 
with server applications, the technology 
will be quickly adopted as a solution for 
nerwork backbone congestion. For a Fast 
Ethernet backbone, existing switches can 
be interconnected by the addition of 
Gigabit Etherner links and switches to 
form a higher-capacity backbone net- 


anytime soon, it will be embraced by work- 
groups using high-performance appli- 
cations, such asanimation, visualization, 
CAD/CAM, and various graphics simu- 
lation programs. Previously, such work- 
groups relied on discrete niche technol- 
ogies, such as HIPPI (High Performance 
Parallel Interface) and Fibre Channel, to 
implement high-speed connections to 
servers and server farms. 


А Hybrid Standard 


Under development by the IEEE's 802.3z 
task force, Gigabit Ethernet uses a com- 
bination of rwo proven nerwork technol- 
ogies. The standard adopts both the orig- 
inal IEEE 802.3 Ethernet specification and 
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the ANSI X3T11 Fibre Channel specifi- 
cation for the physical interface. Stated 
another way, Gigabit Ethernet employs 
Ethernet protocols to manage frame 
rransfer and media access (layer 2), as well 
as Fibre Channel optics, connectors, and 
cables (layer 1) for the physical interface. 

As illustrated in the figure “A Hybrid 
Network Standard" on page 55, Gigabit 
Ethernet retains Ethernet’s link-layer pro- 
tocol, maximum and minimum frame 
sizes, and frame formar. lt also employs 
Etherner's traditional access method, 
known as carrier-sense multiple access/ 
collision detection (CSMA/CD), This meth- 
od essentially dictates the way devices 
share the wire, as well as the arbitration 
method used, А few new features were 
added to the protocol to address the phys- 
ics of working with standard Ethernet 
frames in a high-speed environment, 
most notably carrier extension and pack- 
et bursting. 

Gigabit Ethernet includes Бота fuil- 
and half-duplex operating modes. А half- 
duplex Gigabit Ethernet repeater acts 
like a traditional Ethernet shared-media 
hub, using CSMA/CD то arbitrate access 
among users. Full-duplex Gigabit Ether- 
netissupported on all switches and some 
repeaters, It doesn't require CSMA/CD 
because a full-duplex connection is ded- 
icated to a single system, such as a serv- 
er ora switch. These devices have large 
memory buffers to withstand tempo- 
rary port contention, 

Initial Gigabit Ethernet network prod- 
ucts will use multimode and single-mode 
fibers that support distances of 500 meters 
and 2 kilometers, respectively, Standards 
are currently being developed for trans- 
ceiver technology that support gigabit 
signaling over four pairs of Category 5 
(shielded twisted-pair) wire, at a range 
of up to 100 meters, as shown in the fig- 
ure “Gigabit Ethernet Implementations” 
above. This standard is expected to he fi- 
nalized in 1998. 


Getting Gigabit 
Performance 


While at a certain level Gigabit Ethernet 
is "Ethernet, only faster," there are im- 
portant issues to consider in achieving 
true end-to-end performance. With 32- 
and 64-bit PCI buses, desktop comput- 
ers—particularly high-performance serv- 
ers—can burst traffic at rates exceeding 
1 Gbps. However, at these rates a com- 
puter’s processor can potentially spend 
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Gigabit Ethernet will initially use fiber-optic cables—and later 
twisted-pair copper cables—to connect servers and switches. 


all its cycles moving data between appli- 
cations and the network, 

Therefore, realizing the performance 
promise of Gigabit Ethernet requires a 
new generation of intelligent adapters 
that minimize host involvement. These 
adapters typically fearure on-board RISC 
processors that off-load host-specific 
functions, such as interacting with pro- 
tocol layers (i.¢., adding and removing 
protocol headers or generating check- 
sums) and moving data within the mem- 
ory subsystem. 

These intelligent adapters can mini- 
mize interrupt-handling overhead by 
issuing a single host interrupt for multi- 
ple packets that arrive in proximity of 
one another, This not only enables faster 
throughput but also helps applications 
run more efficiently by freeing host CPU 
cycles for application pracessing. Fur- 
thermore, the frequency of host inter- 
ruprs can be adjusted dynamically, de- 
pending on rhe burstiness of network 
traffic, In a lightly loaded environment, 
more frequent interrupts reduce latency, 
while in heavily loaded situations, fewer 
interrupts improve throughput. Inrelli- 
gent adapters will evaluate network ac- 


tivity to dynamically determine which 
method to use at any time. 

Since Gigabit Ethernet switches are ei- 
ther interconnecting centralized servers 
or backbone switches and routers, they 
have to offer a high degree of reliability 
and redundancy. Switches that are de- 
ployed on the backbone should also have 
the ability to transport not only data but 
also voice and video traffic, This means 
that traffic management, congestion con- 
trol, and quality of service (QoS) are all 
important evaluation criteria. Up to now, 
only ATM switches have had to take on 
such duties. 

Ethernet is here to stay. Gigabit Ether- 
net isa natural extension of this technol- 
ogy. Even so, users should look under the 
hood to ensure they are getting the max- 
imum performance atthe best price. This 
means taking a systems approach in se- 
lecting adapters, drivers, switches, and 
routers that together provide the best 
end-to-end performance. ІН 


Selina Lo istbe vice president of product man- 
agement and marketing for Alteon Networks, 
Inc. (San Jose, CA). She can be contacted at 
slo&alteon.com. 
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Digital Semiconductor's Alpha 21164PC delivers workstation- 
caliber performance to desktop PCs. By Peter J. Bannon 


Alpha Arrives at the Desktop 


maller, cheaper, and faster are 
the watchwords for semicon- 
ductor manufacturers today 
as they scramble to satisfy the 
enormous computing appetites of multi- 
media, CAD, and data-manipulation 
applications on the desktop. Businesses 
use desktop systems for videoconferenc- 
ing, voice synthesis, and enterprise-wide 
data access. Аз each breakthrough drives 
the imagination toward new horizons, 
realizing these ideas requires an ever- 
increasing amount of processing power. 

Digital Semiconductor's new Alpha 
21164PC processor targets this broader 
desktop market while satisfying the con- 
flicting goals of providing more power 
atan affordable price. Codesigned by Dig- 
ital and Mitsubishi, the 21164PC is a deriv- 
ative of the Alpha 21164, Digital's work- 
station processor, 

Implemented in a 0.35-micron CMOS 
process, the 413-pin 21164PC features a 
die 8.5 by 16.2 millimeters that contains 
3.5 million transistors. The 21164PC's die 
is 30 percent smaller than previous Alpha 
implementations, enabling significant 
costsavings in manufacturing. These sav- 
ings translate directly to lower-cost CPUs, 
meaning more affordable PCs. 

However, the smaller die doesn't imply 
that the processor isless capable in terms 
of speed and performance. At 533 MHz, 
the 21164PC supports 2.1 billion instruc- 
tions per second (BIPS), or 2133 MIPS, and 
1066 MFLOPS. А 21164PC that's config- 
ured witha2-MB external cache and 125- 
nanosecond main memory at this clock 
speed delivers an estimated 14 SPECint95 
and 17 SPECÍp95. These characteristics 
and its price make an Alpha processor 
ideal for PCs running Windows NT. 


The Alpha Architecture 


The processor's microarchitecture, as 
shown in the figure "Alpha 21164PC 
Microarchitecture," is a 64-bit RISC 


processor designed with an emphasis on 
speed, multiple-instruction issue, and 
multiprocessor support. The registers are 
64 bits long. Alpha instructions are 32 bits 
long, and load/store operations to mem- 
ory can be 8, 16, 32, or 64 bits in length. 

The 21164PC takes full advantage of 
the Alpha architecture in a quad-issue 


"Alpha 21164PC Microarchitecture 
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code sequences. The high-speed data 
transfer capacity, plus the aggressive 
instruction prefetch scheme, help keep 
the pipelines full. 

The 21164PC's instruction unit consists 
of an instruction buffer, a slotter, and an 
issue unit. The simple instruction-issue 
design maximizes the 21164PC's high 
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The Alpha 21164PC offers 64-bit processing at speeds of up to 


533 MHz, at prices suitable for desktop-system designs. 


implementation, featuring a seven-stage 
integer pipeline anda nine-stage floating- 
point pipeline. The 21164PC has a large 
16-KB instruction cache (Icache) and fea- 
tures a bandwidth of 8000 MBps to the 
instruction-issue unit. The Icache pre- 
fetches 96 bytes ahead of the current pro- 
gram counter, which provides significant 
performance improvements for long 


clock frequency with little impact on the 
number of instructions that can be issued 
per cycle. The instruction buffer holds 
two sets of four instructions, facilitating 
the chip's quad-issue operation. The 
buffer optimizes the flow of instructions 
into the slotter unit by removing "bub- 
bles" from the pipeline. (A bubble occurs 
when a branch instruction is taken, 
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changing the flow of execution.) The slot- 
ter attempts то assign four instructions to 
the pipelines each cycle and refills when 
all the instructions have been assigned. 
The issue unit lets the instructions exe- 
cute after assuring the availability of the 
required system resources. 

The integer-execution unit contains a 
register file and several function units in 
four stages of two parallel pipelines. 
The pipelines contain differing sets of 
function units, with the 64-bit adder, log- 
ical, and load units being common to 
both. Instructions normally execute in 
one cycle. The exceptions are the loads 
and the conditional move instruction, 
which require two cycles. 

The 21164PC's FPU is made up of two 
64-bit execution units, The first unit exe- 
cutes all floating-point instructions ex- 
cept multiplies; the second unit handles 
those instructions. Both units are fully 
pipelined and have alatency of four cycles. 

The memory unit features very high 
data bandwidth to boost CPU use. [ts 8- 
KB dara cache (Dcache) is dual-ported, 
fully pipelined, and anonblocking cache. 
Because the Dcache is nonblocking (up 
to 21 loads can miss), the processor con- 
tinues to operate uninterrupted when 
cache misses occur. These misses can be 
resolved quickly because the design inter- 


The 21164,PC 
Does Video 
ntel has its multimedia extensions | 
| HMMX) instructions that support 16- 
bit multimedia operations. The Alpha 
21184PC has Motion Video Instruo- 
tions (MVIs) that dramatically boost pro- 
ceasing for digital-video applications, 
The new MVls -PERR, МАХ/МІН, and 
PACK/UNPACK- are implemented in the 
integer unit, saving die space and re- 
ducing cost. At a cost of only 0.6 per- 
cent ofthe 21164PC's die area, the MVI 
boosta digital-video operations such as 
MPEG-2 compression by four times, 
Because MVis are an enhancement to 
the integer unit, there's no penalty for 
using them along with floating-point 
operations, The 21 164PC's MVI capa- 
bilities can support compute-intensive 
applications such as full-frame-rate dig- 
ital videodisc (DVD) playback and high: 
quality videoconferencing in software. 
This eliminates the need for dedicated 
| multimedia hardware in systems design. 
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A cost-effective core-logic chip set enables vendors 
to build affordable desktop systems. 


leaves cache fills from memory with pro- 
cessor operations, 

The 21164PC's L2 cache controller 
helps maximize application performance 
by streamlining L2 cache accesses. The 
cache controller, which is also non- 
blocking, orders requests to the L2 cache 
to achieve an optimal balance between 
bandwidth use and access latency. 


PC-Compatible 
Motherboard 


Of course, the 21164PC wouldn't be of 
much use if expensive glue logic connects 
the processor's high-speed 128-bit inter- 
faces into a desktop-system design. To this 
end, Digital Semiconductor provides a 
reference schematicofa PC motherboard 
based on the 21164PC, 

The figure "AlphaPC 1645Х Refer- 
ence Schematic" shows the basic parts 
necessary to build a PC system. Key to the 
AlphaPC 1645Х'ѕ architecture is Digital's 
21174 core-logic chip set. Itreduces com- 
ponent costs by providing glueless, high- 
speed interfaces to memory and PCI de- 
vices. The 21174 features support for 16 
or64 Mbofsynchronous DRAM (SDRAM) 
in configurations from 32 to 512 MB. The 
chip set's PCI interface accommodates a 
full range of I/O-device configurations. 

To provide access to cost-effective, tra- 
ditional ISA devices, the AlphaPC 1645Х 
motherboard uses a Cypris CY82C693 
PCI-to-ISA bridge ASIC, This part also 
manages on-board interfaces to univer- 


sal serial bus (USB), IDE, and keyboard/ 
mouse peripherals. 

The AlphaPC 1645X can use a 400- or 
533-MHz version of the chip. The mother- 
board accepts L2 caches that operate at 
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speeds from 66 to 133 MHz and range in 
size from 512 KB to 4 МВ. The mother- 
board satisfies all ATX design require- 
ments for form factor, hole placement, 
component height, and component spac- 
ing. You can install the six-layer AlphaPC 
1645Х module іп апу ATX enclosure. It 
uses standard ATX power supplies. 
Alpha 21164PC processors will be 
available from Digital Semiconductor this 
quarter, In lots of 1000, the 400-MHz part 
costs $295, and the 533-MHz part costs 
$495. The cost and performance thatthe 
Alpha 21164PC brings to the desktop will 
speed existing information processing for 
NT applications. Аз often happens, such 
high-performance systems will enable a 
whole new category of applications. ІН 


Peter J. Bannon is а hardware consulting engi- 
neer with Digital Equipment Corp. He was a 
member of the Alpha 2 1 164 architecture team. 
You can reach him at bannon@rock.enat 
dac.com, 
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visit ТО а Web catalog, such 

as Yahoo, or a search engine, 

such as Digital Equipment’s 
. AltaVista, makes you wonder 
how these sites track such enormous col- 
lections of Web pages. Аза Web admin- 
istrator, you might be surprised at the 
number of pages from your own Web 
server that are referenced by such sites. 
Although catalog sites often employ hu- 
mans to verify and classify Web pages, 
many of them also harvest and maintain 
vast quantities of information through 
the use of automated programs called 
robots. 

Robots typically start with a page of 
links and recursively follow all the links 
from that initial page. The гоВот itself 
doesn't traverse the Web; it merely re- 
quests pages from sites pointed to by the 
links. А robot's common starting points 
include sites that catalog the most pop- 
ular sites within a topic, lists of links re- 
sulting from scans of Usenet postings or 
mailing-list archives, or lists of URLs sub- 
mitted manually. 

For each requested page, the robot re- 
cords salient information. For example, 
it might scan for keywords in a META 
tag or look at the page's title. Ат other 
times it might record the first paragraph 
or so on a page or parse an entire page for 
keywords. 

Although robots serve the useful pur- 
pose of adding sites to Web-search sites, 
they can also overwhelm a server’s re- 
sources by barraging a site with multiple 
requests. Further, they might record Web 
pages that you don't want to appear in 
Web-search sites: Such pages may not be 
quite ready for the public eye (perhaps 
they're still under construction) or may 
constitute illogical site-entry points, In 
other cases, pages might contain infor- 
mation that’s not private enough to place 
behind a password system but not suffi- 
ciently public to make readily available 


to Jane or Joe Websurfer. For example, 
clubs might place committee contact in- 
formation on-line, yet pages of this type 
don't necessarily belong in generic world- 
wide search sites. 


А Standard to the Rescue 


Fortunately, robots can be steered away 
from certain pages through the use of the 
Standard for Robots Exclusion (SRE). Ini- 
tiated by Martijn Koster in 1994, this in- 


How the Standard for Robots Exclusion (SRE) Works 


A special file informs Web catalog and search engines | 
to exclude specific pages on a Web site. By Tonya Engst 


Programming. 


The Internet Robot's Guide to a Web Site 


Implementing the SRE requires noth- 
ing more than the creation of a text file 
called robots.txt. (Neophyte Web ad- 
ministrators might be puzzled by failed 
requests for this file, since polite robots 
attempt to request directions from it.) 
The robots.txt file acts asa guide to 
your site and highlights areas that robot 
visitors should avoid, as shown in the fig- 
ure "How the Standard for Robots Exclu- 
sion (SRE) Works" below. You set up the 


© A robot checks the 
robots.txt file for areas. 


to avoid 


e The robot follows | 
Web links, making 


© META tags Instruct a robot to Y 
exclude content on a Web page 


The SRE steers robot programs away from 
a Web site's private material. 


formal standard makes it easy for Web 
administrators to exclude certain por- 
tionsofasite from arobot’s examination. 
Although many robots respect the SRE, 
it's not a formal standard, nor is it en- 
forced. 

Koster has created an [nternet Draft of 
the SRE and plans to submit it to the Inter- 
net Engineering Task Force (IETF) for fur- 
ther discusston and standardization. Fur- 
ther information about robots and the 
SRE is available from Koster's The Web 
Robots Pages, at http://info.webcrawler 
.com/mak/projects/robots/robots.html. 


file with return-delimited records, each 
containing one User-agent field and at 
least one Disallow field. (User-agent 15 
jargon for a program—such asa robot— 
that handles networking tasks.) The SRE 
is flexible about end-of-line characters, 
so you need not worry about carriage re- 
turns, linefeeds, and the like; simply use 
whatever is convenient. 

The easiest robots. txt file to use is 
an empty one. А blank robots txt file 
stops errors from appearing in your log 
and tells robots they are free to traverse 
the enrire site. The second-easiest ro- 
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bots.txt file to use contains two lines 
and displays a no-trespassing sign for all 
robots: 


User-agent: * 
Disallow: / 


The asterisk in the first line serves as 
a token to indicate all robots; the second 
line disallows the entire site. Although 
the asterisk in the User-agent field acts 
like a wild card for all robots, you cannot 
use wild-card characters in any other way 
within robots.txt. 

The listing “Deluxe robots.txt File” at 
right uses multiple records to accomplish 
several tasks, First, it asks a particular pro- 
gram, roguebot, tostay out of the entire 
site. You might use a record like this if 
any program hasa habit of rapidly hitting 
multiple pages on your site, effectively 
shutting down the site during that time. 
Second, it gives another program, in this 
case helpbot, complete site access. 

Some real-world sample robot names 
include ibm, forIBM Planetwide, which 
indexesand mirrors IBM-owned domains; 
and webcrawler, which builds the data- 
base search service owned by America On- 
line. Identities of a variety of robots can 
be found at http://info.webcrawler.com/ 
mak /projects/robots/active.html. 

Finally, the third record in the listing 
usesa series of Disa) | ow fields to restrict 
all other robots from certain portions of 
the site. A Disallow field indicates that 
robots should avoid all relative URLs that 
begin with a specified character string. In 
this example, robots are excluded from 
all pages and directories that sit on the 
main level, and they have names begin- 
ning with the word private. For instance, 
all pages and subdirectories in directories 
called private and privatel would be 
off-limits, as would a file named pri - 
vate. htm). Additionally, personal 
html inthe sharon directory isoff-lim- 
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its, as are all pages that are located in the 
sam directory. 

To make acomment, suchas the one in 
the last line of the listing, precede it with 
а # character. Comments can also go on 
lines by themselves. You must place the 
finished robots txt file in the root, or 
top-level, directory of your Web site; 
robots ignore robots.txt files located 
elsewhere. In the future, as ideas in the 
SRE's Internet Draft are solidified, robots 
might recognize an А11 ом field (which 
would act as an opposite to Disa] low) 
within robots.txt records. 

If youcannot modify the robots.txt 
file for your Web server and can't per- 
suade anyone to modify robots.txt for 
you, you must resort to stating privacy 
requests in the META tags of individual 
Web pages. Such META-tag requests are 
notas commonly honored by robots, but 
they're still worth implementing. 

As you are probably already aware, 
a META tag goes in the head portion of 
an HTML document, as shown in the 
listing "META Tags Control Access" at 
right. In this listing, the META tag in- 
cludes the attribute NAME-"ROBOTS", as 
well as a CONTENT attribute. In addition, 
CONTENT has the comma-delimited val- 
ues NOINDEX and NOFOLLOW. The first 
value tells robots not to record infor- 
mation about the page; the second in- 
dicates that robots should not follow 
links on the page. 

For instance, given a site where you 
want search sites to include the home 
page, but not any subpages, on the home 
page you would use the META tag <META 
NAME-"ROBOTS" CONTENT="NOFOL- 
LOW" >, On other pages, you could go for 
a full-fledged <META NAME-"ROBOTS" 
CONTENT="NOINDEX, NOFOLLOW">, but 
«МЕТА NAME-"ROBOTS" CONTENT= 
"NOINDEX^? would get the job done. 


Security Issues 


How secure is robots. txt? Mostabove- 
board robots use robots.txt files and 
respect their commands, Unsavory or 
poorly mannered robots might ignore 
robots.txt altogether. Furthermore, 
for robots seeking sensitive material, 
robots.txt can actually point them to 
where it's located on a Web site. Truly 
secret pages should be protected by tra- 
ditional security, such as a password sys- 
tem or a firewall. 

[n the end, of course, data is most se- 
cure from robots if it resides on a system 


Deluxe robots.txt File 


| User-agent: roguebot 
| Disallow: / 
| User-agent; helpbot 
| Btsal low: 
User-agent: * 
| Disallow: /private 
Disallow: /~sharon/ 
personal.html 
Disallow: /~sam/ # marks sam 
with a no-trespassing sign 


META Tags Control 
Access 


<HTML> 
«HEAD» 

| «META NAME-"ROBOTS" 

| CONTENT="NOINDEX, 

| NOFOLLOW"> 
<TITLE>Private Musings and 

Private Links</TITLE> 

</HEAD> 
<BODY> 

| </BODY> 

| </HTML> 


not attached to a network. In addition, 
products such as the $749 DynaMorph, 
from Morph Technologies (for the Mac- 
intosh and Windows), and the $195 Net- 
Cloak, from Maxum Development (for 
Macs), employ server-side extensions to 
HTML that enable Web administrators to 
limit access to pages based on an IP ad- 
dress or a User-agent. 

The SRE certainly isn’t a panacea for 
securing sensitive information. How- 
ever, it uses a common-sense technique 
that keeps inappropriate pages out of 
many Web-search sites. The SRE also 
can improve the access to your Web site 
by reducing traffic due to a high num- 
ber of search requests, If you haven't yet 
made a robots.txt file for your Web 
server, perhaps now would be a good 
time to start. B 


Tonya Engst works as зетог editor for Tid- 
BITS, a seven-year-old electronic newsletter 
focusing on Macintosh and Internet topics. 
She writes frequently about Web- and HTML- 
related topics and has written HTML chap- 
ters for several editions of Internet Starter 
Kit (Hayden Books). You can contact ber at 
http://www.tidbits.com/tonya/. 
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hardware, all in the same box. 
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The New NT 
* Active Directory 


* Distributed File System 
е Distributed Component Object Model 


| Active Directory is at the root of many new 
features in NT 5.0. К combines DNS- and LDAP- | 
style directory information to create a 
hierarchical, scalable directory system. 


New distributed services give 
Windows NT a boost in large networks. 


By David Cbappell 


hat would happen if Bechtel built Hoover Dam ойт 
of Legos? Or if General Dynamics built the M1 
Abrams tank with a windup motor? It wouldn't be 
aprerty sight. Bur that's what many IS departments 
do when they move applications off their mainframes. They 
build important, large-scale distributed applications with soft- 
ware that's often best suited to workgroups, sacrificing their 
mainframe’s scalability, reliability, manageability, and security. i 

Microsoft aims to fix that. Windows NT 5.0 introduces A 
X.500-style directory services, Kerberos security, and an im- 
proved Distributed Component Object Model (DCOM). Com- 
bined with the currently shipping Microsoft Transaction Server, 
the forthcoming Microsoft Message Queue, support for NT clus- 
tering, and built-in router rechnology, NT should prove to be 
a formidable force for enterprise computing. 


Directory Services 


Central to NT 5,075 new features is its directory service, called 
Active Directory. Due to be included in the NT 5.0 release in 
early 1998, Active Directory puts то rest complaints that NT 
doesn't have an enterprise-capable directory system. 
Compared to X.500, NetWare Directory Service (NDS), or 
Banyan'sStreetTalk, the less robust directory servicesin NT 4.0 
were paltry, Rather than creare something new, Microsoft built 
Active Directory entirely around the Domain Naming System 
(DNS) and Lightweight Directory Access Protocol (LDAP). 
We're familiar with DNS as the hierarchical, replicated nam- 
ing service on which the Internet is built. Although DNS is the 
backbone directory protocol of the largest data network in the 
world, it doesn't provide enough flexibility to act as an enter- 
prise directory by itself, DNS is largely a service for mapping 
machine names to IP addresses. A full directory service must be 
able to map names of arbitrary objects (e.g., machines and appli- 
cations) to any kind of information about those objects. 
continued 
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Enter Х.500, a hierarchical, replicated 
directory system that allows locating 
everything from systems to services. 
Despite years of availability, however, 
Х.500 has not been widely used, largely 
because it's extremely complex. That's 
where LDAP comesin. А simplified version 
of X.500's DAP, LDAP has received prom- 
ises of support from several directory ven- 
dors, leading to the possibility of a com- 
mon way to access diverse directories. 

Active Directory builds on both DNS and 
LDAP. It groups machines into administra- 
tiveunitscalled domains, each of which gets 
а DNS domain name, such as acme.com. 
Each domain must haveat least one domain 
controller, which isan NT machine running 
the Active Directory server. 

While an Active Directory domain con- 
troller must run on an NT server, any client 
with DNS and LDAP software can poten- 
tially access that controller's directory 
database. DNS is, and LDAP will soon be, 
a widely deployed industry standard. 
Thus, Unix, Mac, and OS/2 clients should 
be able to access an Áctive Directory server 
inthe same way as Windows and NT clients 
(see the figure "How Active Directory 
Works" on page 69). 

Furthermore, the Active Directory 
database can store all kinds of informa- 
tion, which means that you can use it as а 
general-purpose directory service for a 
heterogeneous network. For example, it 
allows storing and retrieving of the infor- 
mation needed to contact a service run- 
ning on a Unix server in the network. For 
Microsoftto take an ecumenical approach 
to а key technology is surprising. 

For improved fault tolerance and per- 
formance, a domain can have more than 
one domain controller, with each hold- 
ingacomplete copy of that domain's direc- 
tory database. Active Directory imple- 
ments multimaster replication, which 
means that an entry can be changed in 
any domain controller’s replica of the data- 
base and that change will eventually prop- 
agate to all other replicas in the domain. 

To accomplish this replication, Micro- 
soft created a protocol to communicate 
between domain controllers. Active Direc- 
тогу also supports rhe X.500-defined 
Directory Information Shadowing Proto- 
col (DISP) for interoperable replication 
with the outside world, but it's not clear 
how useful this will be. Achieving effec- 
tive replication relies on both a common 
protocol and a common view of what is 
being replicated (i.e., on a common 
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s the company seems so fond of doing, 
‘Microsoft has recently given a new name 
ja an old technology. The SMB-based file 
access protocal used in Windows, Windows 
NT, and LAN Manager has been rechristened 
as the Common Internet File System (CIFS), 
and Microsoft i is now actively encouraging 
other vendors to adopt this protocol, 
NT's new Distributed File System (whose 


acronym is conventionally written as Dfs) is 


little more than an extension to CIFS. Unlike 
Active Directory and Microsoft's Kerberos, 
neither of which will be available until NT 6.0 
[3 released, із ів available now, Posted on 


Microsoft's Web site in late 1996, it is freely 


available for NT 4.0 servers and Windows 95 
clients. 

In Microsoft's traditional approach to 
remote file access, a client can ACCESS files 
in a specific share (.ө., a remote directory 
hosted by a particular file server). To identify 
aremotefile, the client usea a Universal Nam- 
ing Convention (UNC) name such as 
\\myserver\myshare\subdir1 \subdir2\myfile 
xt. The client must know the machine name 
(myserver in this example), the share name 
(myshare), and the path name within that 


_ share (subdit \subdir2\myfil le.txt). - 


Dfs doesn't fundamentally change thia 
basic model. Clients still supply UNC names 
to identify remote files, and an SMB-based 
protocol still accesses those files. A key dif- 
ference, however, is that you can group 
shares on multiple machinesi into a single vo vol- 
ume. To clienta, everything in this volume 
appears to bein a single share. In our exam- 
ple, \\myserver\myshare\subdirt might now 
identity a path on Dfs servar A, while the rest 
of tha name, \subdir2\myfile txt, might be 
оп Dfe server В. The name myserver identi- 
fiesthe rootofthe volume, called the Dfs root, 
while everything else in the nama serves to 
identity a particular file in that volume. 

The connection between the two Dfs 
servers is called a junction, and navigating 
across this chasm is a primary task ibl Dis. 
To see how this is done, it's s useful to walk 


through how the UNC name above i is re- 


solved by Dis, 

The firat problemi is to find tha machine that 
contains the Dfs root for this volume. To do 
this, the client machine's Dfs redirector (i.e., 


the Dfs client software) looks up the ИМС 


name's first elementusing g the’ Windows Inter- 
net Naming Service (WINS). Although it's 
пої. shown here, UNG names can also start 


with names such as mymachine acme 


"ярни рн ниеттин 


‚сот, in which case the Domain Naming Sys- 
tem (DNS) is used to look up the name. 

However it's done, the lookup returns the 
natwork address of the machina: that contains 
the Dis root for this volume. The Dis redi irec- | 
tor contacts this root, passing inthe UNC 
name su pplied bytheclient application. I the 
name identifies a file in a part of the volume | 
hosted on another Dis server, the root server 
retums areferalto theclient sredirector, telling 
itta contact that machine. The redi irector then 
goes directly to · that machina to access the 
file. The Dis protocol used todo allthis is just 
the traditional Microsoft file access protocol, Hl 
now known as CIFS, with a small extension. 
Dis adds two messages to support the refer- 
ral process just described. | 

For NT (but not Win 85) clients, Dfs can | 
also return referrals to file servers accessed 
using other protocols, such as Novell's NCP 
or NFS, the ubiquitous file- -sharing protocol 
inthe Unix world. Aslongasthe eclient hasthe 
appropriate redirectorsoftware,itcantrans- | 
parently access files whose UNC names tra- 
verse different distributed file services, com- 
bining diverse servera into a single 
namespace, 

Dfs also adds a faw otheri interesting fea- 
tures, It’s possible, for instance, to create 
replicas of the same information and store 
them on different Dfs servers. A client can 
access either one, improving fault tolerance. 
To aclient application, this replication із invis- 
ibla-the client still sees just one name for 
each replicated fi le. When the referral рго- 
cess occurs, however, the Dfs server hold- 
ing the volume's root passes references to 
tha replicated Dis servers back to the client 
redirector. The redirector arbitrarily choos- 
es which one to access. if the server chosen 
by the redirector goes down, it can silently 
begin accessing the other one. The client 
application won't know the difference. 

For this to work, the data in the replicas 
must remain identical. Dfs has no built-in 
mechanism to maintain consistency among 
replicas, which makes replication useful r pri 
marily for read-only information. The version 
of Dfs scheduled to ship with NT 5.0, how- 
ever, will provide a way to do this, making repli- 
cation a more useful feature. This forthcom- 
ing technology will also use Active Directory 
to provide root-level fault tolerance, allowing 
multipte replicated Dfs roots for a single vol- 
ume, and !o give redirectors more informa- 
tion about the location of replicas, allowing | 
tham to choose the closest one. | 
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Active Directory clients use standard DNS and LDAP 
protocols to locate objects on the network. 


schema for the directory databases in- 
volved), Several largely independent 
efforts are in progress to define how those 
schemas should look. However, until this 
issue is resolved, standard replication pro- 
tocols are of limited value. 

For Microsoft, creating a proprietary 
replication protocol for use among do- 
main controllers lers Active Directory be 
more flexible than it could have been rely- 
ing solely on DISP. For example, Active 
Directory allows replication to occur using 
remote procedure calls (RPCs) over LANs, 
but it also allows domain controllers to 
exchange replication information using 
e-mail over links with slow or sporadic 
connections (users trying to build NT- 
based networks in countries with unreli- 


ifferent security protocols can have very 

# different APIs, These differences can cre- 
ate real problems for applications that might 
wantto use more than one of them. Microsoft's 
solution to this problem forboth Windows 95 
and Windows NT is the Security Service 
Provider Interface (SSPI). SSPlis a not com- 
pletely compatible version of the IETF-stan- 
dard (Internet Engineering Task Force) Ge- 
пейс Security Services API ((GSSAPI). Like 
GSSAPI, Microsoft's SSP) provides a stan: 
dard way to access distnbuted security ser- 
vices regardlass of what they happen to Бе. 


able telephone systems will appreciate this 
second option). 

For well-connected servers, such as 
those located in the same physical site, 
replication exchanges generally take place 
every 5 minutes, For servers that aren't so 
well connected, such as those that are con- 
nected by a slow WAN, you can configure 
the replication interval as needed. Also, 
whatever the interval, only the specific 
information that has been changed is 
copied—there’s no need to copy the entire 
directory database. 

Finally, Microsoft provides no shortage 
of different APIs for Active Directory 
clients, The preferred choice is the Active 
Directory Service Interface (А051), a gener- 
ic COM-based interface usable with Active 


Components called Security Service 
Providers (SSPa) implement secunty proto- 
cols. In NT 4.0, Microsoft includas SSPs for 
NT LAN Manager (NTLM) and Secure Sock- 
ats Layer (SSL)/Private Communications 
Technology (PCT). In NT 5.0, this list expands 
toinclude Kerberos and an enhanced version 
of the SSL/PCT provider. Also, because the 
interfaces required іо implement an SSP are 
public, other vendors are free to implement 
iheir own if desired. 

The users of SSPI are protocols. Among 
thase that sit on top of this interface аге НТТР, 
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Directory, NDS, and other directory ser- 
vices, Other options include Microsoft's 
MAPI, LDAP's C API, and OLE Database, 
another COM-based interface that allows 
access to all kinds of data, whether it's 
stored ina relational database, an ordinary 
file, or even, as in this case, a directory ser- 
vice. Software developers are free to pick 
the one that best meets their needs, 

Active Directory's most visible com- 
petitor is unquestionably NDS. Based оп 
X.500, NDS isa powerful, flexible, and rea- 
sonably complex technalogy. Because it 
was developed several years ago, it's per- 
haps not quite as well integrated as it might 
be with DNS and LDAP, taday's key direc- 
tory standards. Still, NDS has legions of 
loyal fans, and it has been an effective sell- 
ing point for Novellin marketing NetWare 
4. It will be hard to argue that Active Direc- 
tory is technically superior to NDS, so 
expect Microsoft to promote Active Direc- 
tory's relative simplicity and conformance 
with standards in the company's attempt 
to counter what hasbeen one of NetWare's 
greatest strengths. 


Distributed Objects 


Besides finding systems and people, Active 
Directory containsa class store that acts as 
a distributed version of the Windows Reg- 
istry: Applications can use Active Direc- 
tory to find the code for objects any- 
where on a network. That capability 
impliesthat you can write applications that 
can exist on systems other than those from 
which they were called. Beginning with NT 
4.0, Microsoftextended COM to work over 
networks, calling the result DCOM. 
COM defines a standard way for one 
piece of software to provide services to 
another, regardless of what language 


LDAP, the SMB-based extended Common 
Intemet File System (CIFS) protocol used by 
Microsoft's Distributed File System (Dfs), and 
Microsoft remote procedura call (RPC). (Dis- 
tributed Component Object Mode! [DCOM] 
exposes a separate security API built on top 
of the Microsoft RPC run time.) Any of these 
protocols can use any of the SSPs, letting 
each one make the most appropriate choice, 
By cleanly separating the users of distrib- 
uted security services from their providers, this 
architecture allows supporting many options 
without creating unusable complexity. 
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either is written in. А COM object lets а 
client access its methods through inter- 
faces, each of which contains one or more 
methods. Client software using this 
object can acquire individual pointers to 
each interface and invoke that interface’s 
methods. 

COM itself lets a client remain unaware 
of whether the object it's using is imple- 
mented in a dynamically linked library or 
in another process on the same machine, 
DCOM extends that simplicity to COM 
objects running on other machines. When 
a client invokes a method on a remote 
object, DCOM locates the object on the 
network and issues an RPC to the destina- 
tion system. The remote object's location 
can be supplied by the client, stored in 
the client's registry, or, in NT 5.0, looked 
up using Active Directory. Both the client 
and the remote object can behave just as 
in the local case. In fact, you can use the 
same code in both situations. 

DCOM relies on Microsoft's imple- 
mentation of the Remote Procedure Call 
protocol defined by the Open Group's 
Distributed Computing Environment 
(DCE). Renamed as Microsoft RPC, it has 
become commonly used in Windows and 
NT applications (although DCE itself is not 
especially popular). And because it ships 
with every copy of those OSes, it is almost 
certainly the most widely available RPC 
protocol today. Microsoft refers to the 
DCOM vartation as Object RPC (ORPC), 
but the packets on the wire conform 
almost exactly to the original DCE specs. 

Another plus for DCOM is integration 
with the Microsoft Transaction Server. 
MTS applications must be written as COM 
objects. For now, at least, direct remote 
access to those objects is possible only via 
DCOM. Because MTS applications must be 
COM objects (Microsoft calls them 
ActiveX components), independent soft- 
ware vendors (15Vs) can create applica- 
tions that conform to the MTS standards 
and let users combine them to build com- 
plete solutions. The result of this is likely 
to be a server-side component market 
thar’s analogous to the market for ActiveX 
client-side components that exists today. 
No other transaction server has been able 
to do this, although several vendors, 
including IBM and Oracle, are about to 
make the attempr. 

DCOM has been shipping since mid- 
1996 as a standard part of NT 4.0. A ver- 
sion for Windows 95 was released in Jan- 
uary, and versions for other OSes are on 
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ADSI provides a common application interface 


to many directory services. 


the way. Software AG is the primary source 
for them. The company expects to release 
ОСОМ for Solaris, HP-UX, Linux, MVS, 
and several other OSes by the end of the 
year. Once this happens, DCOM will no 
longer be of interest solely to the Win- 
dows/NT community. (For more infor- 
mation on DCOM, see the Special Report 
in the April BYTE.) 

However, DCE RPC (aka DCOM's 
ORPC) isn’tthe only multivendor standard 
protocol for invoking remote methods, As 
part of the Common Object Request Bro- 
ker Architecture (CORBA), the Object 
Management Group (OMG) has defined 
an alternative called ПОР. ПОР is a little 
more than an RPC protocol—it also pro- 
vides a redirection facility to let clients 
learn abour objects that have moved— but 
it addresses the same basic problem as 
DCOM's ORIC. (OMG considered adopt- 
ing DCE КРС as its required protocol, but 
after a bitter fight, it chose instead to cre- 
ate ПОР.) 

According to Andrew Watson, who is 
ОМС” architecture director, “ОМС 5 
CORBA and the rest of the Object Man- 
agement Architecture (OMA) are sup- 
ported by more vendors and implemented 
on more platforms than any other middle- 
ware design, DCOM/ActiveX included. 
OMG specifications have always been pub- 
licly available and were designed from the 
start to be platform-neutral, program- 
ming-language-neutral, and to support 
distribution, rather than having these 
features added piecemeal." 

While diversity in directory and secu- 


rity services can be painful, diversity in RPC 
protocols isn't as bad. ПОР is sure to get 
some use, Netscape has adopted ПОР as its 
standard protocol for invoking remote 
methods and will ship it with every copy 
of Navigator. But the anti-Microsoft forces 
aren't united behind a single competitor 
to DCOM'sORPC. For communication be- 
tween Java objects, Sun is shipping as 
part of the Java environment an alterna- 
tive protocol known as Remote Method 
Invocation (RMI). 

Which of these will get the most use 
remains to be seen, but Microsoft is the 
most likely beneficiary of the competition 
between them. Also, the company's abil- 
ity to include its protocol in two hugely 
popular OSes confers some advantage. 
Microsoft joined with a multivendor stan- 
dard—DCE RPC—is a powerful force, 
even when pitted against another multi- 
vendor standard. 


Security Services 


А directory service lets you find what you 
need, and a communications protocol lets 
you interact with it. However, not every- 
body should be able to find or interact with 
everything in the network. Controlling 
access is the job of distributed security ser- 
vices, and NT 5.0 brings new tools here, 
as well. 

Effective distributed security has sev- 
eral aspects. First, and probably most 
important, it needs an authentication 
mechanism, allowing, say, a client to prove 
its identity to a server. Next, the client sup- 
plies authorization information that the 
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Е you think file transter is all we do, 


you need to catch up on your reading. 
And now that LapLink is available for Windows 


NT, you have every reason in the world to request one 
of our free, fully-functional trial packs. 

Pick up the phone and dial 800-224-7704. Or 
visit our website at www.laplink.com. 


We'd be delighted to bring you up to date. 


Computer industry experts aren't in the habit of 
agreeing with each other. When they do, it's definitely 
worth noting. 

It's also worth noting that LapLink has already 
racked up more prestigious industry awards (twenty- 
three of ет, at last count) than every other remote 
access soltware package. Combined. = 
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server uses to determine what access rights 
thar client has. It also needs data integrity. 
A cryptographic checksum included with 
all transmitted data lets the receiver of that 
data detect any changes made by attackers 
while it was in transit. For true paranoids 
(and those with CPU cycles to burn), data 
privacy can be accomplished by encrypt- 
ing all transmitted data, 

As with directory protocols, Microsoft 
has chosen to adopt the leading industry 
standards for distributed security rather 
than pursue a proprietary path. NT has 
supported the Secure Sockets Layer (SSL) 
for some time (along with its “enhanced” 
SSL, called Private Communications Tech- 
nology, or PCT). However, the infrastruc- 
ture required for public-key-based secu- 
rity such as SSL isn't completely in place. 
Furthermore, public-key encryption can 
be slow for some kinds of applications. 

For those reasons, within the local NT 
world today, the primary protocol used for 
distributed security is NT LAN Manager 
(NTLM). NTLM is a reasonable security 
protocol for a single domain, providing 
authentication, data integrity, and data pri- 
vacy. It’s not perfect, however, nor is it pop- 
ular outside the Microsoft environment. 

Instead of enhancing and promoting its 
existing protocol, Microsoft is about to rel- 
egate NTLM to legacy status. As part of 
NT 5.0, Microsoft will begin shipping an 
implementation of MIT's Kerberos. Ker- 
beros provides authentication, data integ- 
rity, and data privacy, but it also offers fea- 
rures that aren't in NTLM. For example, 
in NTLM, only clients can prove their iden- 
tity to servers, which means thar clients 
must trust that servers are whom they claim 
to be. Kerberos, on the other hand, offers 
mutual authentication, letting both parties 
verify the identity of the other, 

Microsoft's Kerberos is a standard im- 
plementation of Kerberos Version 5. Each 
domain has its own Kerberos server, which 
in Microsoft's implementation shares the 
database used by Active Directory. Con- 
sequently, the Kerberos server must exe- 
cute on the domain-controller machine, 
and like Active Directory servers, it can be 
replicated within a domain. 


HERE TO FIND 


Microsoft Carp. 
Redmond, WA 
800-426-3400 
206-882-8080 

fax: 206-936-7329 
http:Jf/www.microsoft.com 


72 BYTE MAY 1997 


NT 5.0 in the Enterprise 


Making NT 5.0 Secure 
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Windows NT 5.0 provides a unified API for programming 
to different seeurity services. 


Every user who wishes to securely 
access remote services must login to a Ker- 
heros server. А successful log-in returns a 
ticket-granting ticket (TGT) to the user, 
which can then be handed back to the Ker- 
beros server to request tickets to specific 
applications servers. 

lf the Kerberos server determines that 
a user is presenting a valid TGT, it returns 
the requested ticket to the user, with no 
questions asked. The user sends this ticket 
to the remote applications server, which 
can examine it to verify the user's iden- 
tity (l.e., to authenticate che user). All these 
tickets are encrypted in various ways, 
and various keys are used to perform that 
encryption. Providing distributed security 
is notasimple thing. Thus, Kerberos is rea- 
sonably complicated. 

Microsoft choosing to promote noth- 
ing but standard security protocols seems 
almost too good to be true—and, unfor- 
tunately, itis, Even though Microsoft will 
implement the standard Kerberos 5 pro- 
тосо], that protocol does not define ex- 
actly what should be sent to identify the 
client. Different implementations of Ker- 
beros send different authorization infor- 
mation. Nor surprisingly, the Microsoft 
version will send NT-specific security iden- 
tifiers. This means that full interoperabil- 
ity with other Kerberos implementations 
will be problematic. It’s hard to see what 
а better path might be, however, because 
there is no widely accepted multivendor 
standard ro follow in this area. 


NT Everywhere? 


There are rwo main conclusions that users 
can draw from the forthcoming enhance- 
ments to NT. First, Microsoft is doing its 
level best to make NT function effectively 
in a distributed environment. Although 
we'll need to wait for the code to ship to 
see how wellit has succeeded, adding seri- 
ous directory and security services will fix 
a long-standing concern with the OS. Sec- 
ond, by choosing to implement standard 
prorocols for distributed services, Micro- 
soft is trying to let NT fit well into a multi- 
vendor environment, one that includes 
Unix, Macs, and even mainframes. 

The scene isn't perfect, Problems with 
directory replication, Kerberos autho- 
rization information, and perhaps other 
yet undiscovered areas still exist. Never- 
theless, by buying almost completely into 
multivendor middleware standards, Mi- 
crosoft has made clear what the future will 
look like in this long-contested area. Мо 
other company has the power to create a 
proprietary middleware solution with 
even a chance of becoming a widely used 
standard. Somewhat surprisingly, Micro- 
soft has chosen not to do this. By embrac- 
ing standards, Microsoft has guaranteed 
their adoption. El 


David Chappell is principal of Chappell & Assa- 
ciates, an education and consulting firm in Min- 
neapolis, Minnesota. You can reach bim at 
david &chappellassoc.com. 
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DOLLAR-FOR-DOLLAR, OPTI-UPS” IS THE BEST UPS FOR THE WINDOWS МТ” ENVIRONMENT. 


TAKE A CLOSER LOOK AT OPTI-UPS. CALL 1-800-888-8583, х7037 FOR MORE INFORMATION OR A DEALER 
NEAR YOU. OPTI-UPS, THE UPS WHICH PROVIDES THE COMPLETE NETWORK SOLUTION. 


OPTI-UPS is redefining UPS. For less than $300, an OPTI-UPS engineers even packed ош OPTI-UPS 280Е 
OPTI-UPS 650E will back-up a standard server for about with power management features that the competition 
10 minutes. The difference is that we include automatic charges hundreds more for. 
voltage regulation, compatibility with МТ“, Windows’ 95 To learn more abour OPTI-UPS and see how we're 
and NetWare; messaging via TCP/IP and shutdown of open. redefining UPS, call 1-800-888-8583, x1267. Visit our web sire 
files. In order ro get those features from che competition, you го see what customers are saying about OPTI-UPS. You're never 
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14 АП Adds Up! 


New Math. An Innovative approach for coming up with the right 
answer. А new and better way to look at an old problem. If coming up 
with the right RAID solution has been like trying to figure out а compli- 
cated trig problem, you'll want to study up on Artecon's New RAID 
Math. You won't struggie with these lessons when selecting RAID for 
your workgroup, department or enterprise. 


Lesson #1 Performance at the Top Of Its Class. 
Our top-of-the-class RAID controller outscores the performance of two 
comparable RAID systems on the market - added together!® Artecon's 


ZwnxArray scores high marks in throughput under heavy workloads 
whether data warehousing, imaging or transaction processing. 


Lesson #2 Be Pre-Paired! 
Get a lot more than the sum of two RAID sets when you configure your 


system for failover. ЁмихАпау offers optional failover even at the 
entry-level. No need to take recess with hot-swap removable compo- 


nents including controllers, drives, N+1 fans and power supplies. 


"Compared to Clarilon® Seriea 100 Disk Array (1350 10191 and Digital StorageWorka 
RAID Array 310 (3000 TOPS! controllers at the desktop level. 


Lesson #7 Capacity That Passes All The Tests! 

іп only 7" (4и НА) you can pack іп B9 GB of disk capacity and still have 
room for dual hot-swappable failover controllers. This densely pack- 
aged, extremely powerful RAID configuration is ideal for environments 
where space is at а premium. 


Lesson #40 High Scores in Backup. 

Pop Quiz: How are you going to backup your RAID? You'll score high 
with -ZvptrArray because of its ability to support Inline DLT or hat-swap 
tape devices, making RAID and backup in the same enclosure a viable 
choice. 


Lesson #70 Graduate To The Next Level! 
Graduating to the next level of RAID systems is almost impossible with 
other entry-level RAID solutions due to the number of confusing choices 


In controllers and enclosures. Атау gives you true scalability. 
From а few gigabytes to multi-terabyte RAID systems, each component 
can be used toward your system's move to the next grade. 


Show that you've really done your homework by choosing Artecon's 
СмихАтау. Check out our website or cali us to see how it al! adds up! 


www.artecon.com/raid Artecon ГА Р 1-800-USA-ARTE 


Artecon and the Artecon logo are registered trademarks of 
Artecon, Inc. LynxArrny is a trademark of Artecon, Inc. 


Capturing The World In Storage? 
A Member of the Nordic Group of Compares 


6305 El Camino Renl, Carlsbad, CA 92009 
Phone 760-931-5500, FAX 760-931-5527 email: raidmath@artecon.com 
Nihon Artecon 81-03-5458-8260 A Artecon B.V, 31-53-83-2208 А Artecon France 33-1-6918-1850 & Artecon U.K. 01344-636-390 
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n many Fortune 1000 compa- 
nies, intranet development is 
moving from the skunk works 
to mission-critical operations. 
This breakneck pace comes because in- 
tranets quickly publish corporate infor- 
mation for delivery to users via low-cost 
and easy-to-use Web technology. 

Unfortunately, the ease and speed of 
intranet publishing also create serious 
problems. Users become overwhelmed 
with the quantity of information when 
they can't find the data they need. Web- 
masters promise that intranet information 
is current, accurate, and complete, but 
they then must scramble to fulfill this 
dream. The result: Companies often base 
important business decisions on bad data. 

How do you take control of corporate 
information їп a Web world? For a grow- 
ing number of corporations, the answer 
isan Electronic Document Management 
System (EDMS). An EDMS is not a single 
entity buta collection of complementary 
technologies. The three most crucial ones 
are the repository (see "Inside an EDMS" 
opposite), the work-flow engine, and 
the searching-and-indexing technology. 

Every company that needs an EDMS 
doesn't necessarily need all three of the 
components. The flexibility and power of 
EDMSes are both a strength and a chal- 
lenge. To implement the right system for 
your company, you need to know how 
EDMSes work and which document man- 
agement features match your business 
needs and processes. Here's some help 
in making those decisions. 


Repository: 
The Core Component 


The document repository, the soul of an 
EDMS, stores, controls, and manages doc- 
uments. Key repository functions include 
library services (e.g., controlling access to 
individual documents, document cata- 
loging, check-in/check-out, and search- 
ing for and retrieving documents). An- 
other key function is version control, 
including a history of all instances of a 
document as it changes over time. 
Repositories also provide configura- 
tion management, control over the rela- 
tionships between documents and their 
component parts (е.р., a manual and its 
chapters). This is critical to treating doc- 


A Blueprint 
for Managing 


Documents 


А good Electronic Document Management System 
can bring together document storage, work flow, 


Inside an EDMS 


Windows 


and indexing. By James Boyle 


_ Intemet or Intranet 


uments as true containers. [t's an area 
where many repositories come up short. 
Each vendor'stools implement these tech- 
nologies in slightly different ways, but the 
concepts are consistent. 

The architecture an EDMS vendor uses 
determines if the repository is simply a 
database engine or acompletely separate 
application. Each vendor designs its EDMS 
as either a two- or three-tier system, so 
your architecture choice is part of the deci- 


Key repository 
functions 


1 * Document 
cataloging 


е Document 
revision histories 


е Manage the 
relationships 
between 
documents and 
their component 
parts 


sion you make when you select a vendor. 
You choose by analyzing the same trade- 
offs as with any client/server system: 
cost versus performance and scalability. 
In a two-tier architecture (i.e., the data- 
base), the client performs more work than 
in a three-tier environment, where the 
server is the workhorse. 

The database stores all the information 
about the documents but generally not the 
documents. The database contains a file 
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pointer—the link tying the database and 
the file system together. The server appli- 
cation controls the file pointer (see the fig- 
ure “Using Metadata” on page 78). The 
document information—referred to as 
metadata or attributes—typically includes 
date, author, and title. The database may 
also store other attributes that the user 
does not directly provide. Examples in- 
clude version numbers, or in the case of a 
document set, pointers that indicate 
which chapters belong to a particular 
manual. 

Many desktop applications are OLE- or 
OpenDoc-compliant, which enables them 
to link content objects from one applica- 
tion to another without requiring you to 
do any cutting and pasting. EDMSes gen- 
erally can recognize OLE documents and 
are intelligent enough to maintain these 
files and links as relationships in a docu- 
ment repository. Repositories let you cre- 
ate container objects and use the EDMS to 
link the pieces. How well this works de- 
pends on the tools you use to create, as- 
semble, and publish the content. Also 
important is the level of integration be- 
tween these tools and the repository. This 
is where a more integrated publishing- 
oriented system such as Interleaf shines. 


Work Flow for Efficiency 


Work flow can eliminate any dead time a 
document spendsin transit between work- 
ers. И can also let people review a docu- 
ment in parallel instead of serially, which 
saves time in the sign-off process. Cou- 
pled with a repository, work flow can pro- 
vide a full audit history, including review 
comments. Work-flow systems might also 
notify workers when a new version of a 
document becomes available. Finally, the 
work-flow engine may drive the conver- 
sion process for documents you create in 
one format but distribute, via the Web, for 
example, in a different format. 

Work-flow engines typically have rwo 
critical integration points in an EDMS— 
the repository and the e-mail system. Re- 
positories that include work flow are 
Open Text and NovaSoft. Saros and PC 
Docs rely on third parties, such as FileNet 
or Action Technologies. In either case, the 
work-flow system must interact through 
APIs with the repository, because the 
work-flow system must have access to the 
documents and their security, attributes, 
and other information. 

Most routing messages from a work- 
flow system go to a proprietary inbox. 
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While they're fine for people who deal 
with document production (e.g., techni- 
cal writers, graphicartists, and marketing 
departments), proprietary inboxes are 
inadequate for office workers who may 
already be burdened by assignments from 
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documents into an on-line 
format, such as HTML, and 


integrity, it cannot release dacuments to 
an uncontrolled system such as e-mail. 


Finding Essential Data 


An EDMS can provide more focused, and 
consequently, more efficient searches than 


© ...other workers can 
search for and retrieve 
documents, 


Ө Тһе convened 
documents flow to the 
Web site, where... 


Drawbacks: The manual-conversion process is time- 
consuming and error-prone, and there's no assurance 
revisions to source documents get posted to the Web 


Benefits: Simple to implement. 


engine assures thal 
source-documant 
updates happen іл 
real time. 


to the Web site. 


 Drawbacks: Often requires a separate full-text index 
for the content of the on-line documents. 


Access model 
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Requires Web managers tn keep 
document relationships and attributes up-to-date. 


Benefits: Interface shows attribute and hierarchical 
relationships in tha information, and advanced 
secunty management techniques are avaliable in the 
repository. 


multiple sources. Asking them to check 
yet another inbox is unacceptable. In- 
stead, the system should route document- 
related messages to the e-mail system. 
However, it is important to note that the 
document is nor attached to the mes- 
sage. For a repository to maintain data 


standard full-text technologies by con- 
fining searches to specific attributes. Thus, 
instead of showing you all the documents 
that contain the words engine and repair, 
the system can search for those words in 
all documents of the type "Procedure" 
that were approved in the last year. The 


STATISTICA (:itomatically configures ite for Windows 95/NT [long file 
names, ete | or 5.1) @ A complete data analysis system with thousands of on- 
screen eustomlzahle, presentation-quality graphs fully integrated with all proce- 
dures 8 Comprehensive Ше support, OLE (client and server), DDE, cus- 
lomizable AntoTask toolbars, pop-up menus 8 Multiple data-, results-, and graph- 
windows with групун links Тһе Larges setection of statistics ard praphs in a 
single system; comprehensive implementaciens of: Exploratory techniques with 
ahanced brushing: multi-way tables with banners (presentation-yuality reports); 
попрагалиігіс»; distribution fitting; multiple regression; general nonlinear esti- 
mation; stepwise logiVprobit; general ANCOVAVMANCOVA; stepwise discriminant 
analysis; log-linear analysis; confirmator ‘exploratory factor analysis; cluster 
analysis; multidimensional scaling: canonical correlation; item analysis/relia- 
bilin; correspondence analysis; survival analysis; а large selection of time 
series modeling/forecasting techniques; structural equation modeling with 
Monte Carla simulations; and much more 8 On-line Electronice Manual with 
comprehensive introductions to each procedure and examples а Hypertext- 
hased Stats Advisor expert system № Workbouks with multiple AuteOpen 
documents (e.g, graphs, reports) @ Extensive data management facilities (fast 
spreadsheet of unlimited capacity with long formulas, Drag-and-Drop, AutoFill, 
Auto-Recalculate, split-screen/variahble-speed scrolling, advanced Clipboard sup- 
port, DDE links, hot links to graphs, relational merge, dala verification/cleaning) 

Роме Ш SLLTISTICA BASIC language (professional development emáronment) 
with mains operations, ІШІ graphics support, and interface іп external programs 
(DLLs) а Batch command linguage and editable macros, flexible "tum-ke" and 
automation options, custom-designed procedures can be added to floating Амо 
Task toolbars 8 All output displayed in Scrollsheets" (dynamic, customizable, 
presentadion-quality tables with instant 2D, 3D, and multiple graphs) or word 
processor-style report editor (of unlimited capacity) that combines text and 
graphs @ Extremely large analysis designs (e.g., correlation matrices up to 
524000 32,000, virtually unlimited ANOVA designs) & Мерле Manager with up 
to 32,000 variables (8 Mb) per record m Unlimited size of files; extended 
("quadruple") precision; unmatched speed в Exchanges data and graphs with 
ether applications via DDE. OLE, or an extensive selection of file imporVexport 
facilities (incl. ОС access ta virtually all data bases and mainframe files) в 
Hundreds of types of graphs, incl. categorized multiple 21) and 3D graphs, 
ternary 20/41 graphs, matrix plots, icons, and unique multivariate (e.g , 4D) 
graphs @ Facilities 10 custom-design new graph гурех aad add them . 
nent ro menus or toolbars $t On-screen graph custonuzition with ami 
drawing tools (e.g, scrolling and editing of complex objects in 32x real zoom 
mode), compound (nested) OLE documents, Multíple-Grapb AutoLayoyt 
Wizard, templates, special effects, icons, page layout control for slides and 
printouts; unmatched speed of graph redraw & Interactive rotation, perspec- 
live and cross-sections of 3D displays м Large selection of tools for graphical 
exploration of data: extensive brushing tools with animation, fiting, smoothing, 
ча ү planes, projections, layered compresstons, marked subsets m 
Price i 


Quick STATISTICA (for Windows) m А subsct of STATISTICA; compre- 
hensive selection of basic statistics and the full analytic and presentation-quality 
graphics capabilities of STATISTICA W Price $495. 


STATISTICA Industrial System (requires STATISTICA or Quick 
STATISTICA) № The largest selection of industrial statistics іп а single package: 
quality control charts (real-time data acquisition options), process capability 
analysis, R&R, sampling plans, and an extremely comprehensive selection of 
experimental design (DOE) methods @ Flexihle tools to customize and automate 
all analyses and reports (incl. "turn-key" system options, and tools to add custom 
procedures) № Price $995. 


STATISTICA/Mao (or Macintosh) в Price $695 (Quick - $395). 
Domestic shl $12 per product; 30-day muney back guarantee. 


STATISTICA has recelved the highest rating in 
EVERY comparative review of statistics software 
In which it was featured, since its first release. 
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2300 E. 14th St. • Tulsa, OK 74104 * (918) 749-1119 
Fax: (918) 749-2217 * WEB: http/www.statsoft.com 
e-mail: info@statsoft.com 


StatSott Ltd. (London, UM), ph: «44 12341341228, баз +44 12341341622 
5181500 GmbH (Hamburg, Germany}, ph: «49 40/4200347, fax: «49 40/4911310 
StatSoft France (Parts, France), ph: «33 01-45-185-999, fax: «33 01-45-185-285 
StatSott Polska Sp. 2 0.0. (Poland), ph: +48 12-3091120, tax: «48 12-391121 
StatSaft talia (Padova, Italy), ph: +38 490-093-3227, fax: «38 40-892-2897 
StatSaft Pacific Pty Ltd. (Australia), ph: «613 9521 4833, Газ: +813 9521 4288 
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Hungary, Indi, Japan, Korea, Malaysia, Mexico, The Netherlands, New Zealand, Marmy. Ретин ‚Канда. 
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search returns a handful of entries rather 
than a list with hundreds of document 
names. 

Repositories can add documents to a 
full-text index as they are checked in or 
via a batch job in off-hours to keep the 
index updated. The search interface exe- 
cutes attribute searches against a relarional 
DBMS (RDBMS) anda word search against 
the full-text index. The system joins the 
two results to provide a granular approach 
то finding needles in haystacks. 

EDMS vendorsare combining this pow- 
erful search capability with Web interfaces 
to reduce search-engine maintenance 
from two (EDMS and Web site) to one, 
Two common EDMS search engines are 
those from Fulcrum and Verity. The full- 
text engines found on the Web, such as 
Open Text, Excite, and AltaVista, are also 
starting to appear іп EDMSes. 


Pull It Together 


Armed with a basic understanding of the 
core EDMS technologies, let's look at put- 
ting together an infrastructure to manage 
a Web site. The biggest challenge lies in 
bridging the gap between creators of ma- 
terials and consumers of information. 


The problem with thisapproach is that 
information consumers can't use all che 
power of the repository, including attri- 
bute searches or security. In the publish- 
ing model, you often must build another 
full-text index using the content of the on- 


Using Metadata 
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By connecting an interface to the repos- 
itory for viewing, the system lets you cre- 
ate much of the navigation layer on the fly, 
using the information a document knows 
about itself. In this way, there is signifi- 
cantly less work in on-line publishing, but 
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looks up document 
| In repository. 
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reference points 
to a file in the 


oom file system. 


Three architectures address this chal- 
lenge: manual, publishing, and access (see 


ue 


the figure "Three Distribution Models" 
on page 76). The manual model—the one 
used in most Web sites—provides a way 
to create documents, convert them ro an 
on-line format such as HTML, and pub- 
lish them го the Web site. The Webmas- 
rer receives any new content and converts 
these documents to the correct format. 
He or she then posts the documents to the 
Web site and adds hyperlinks to and from 
the documents. 

Unfortunately, the manual process is 
error-prone and time-consuming. There 
is also no tracking or other type of docu- 
ment control, because no repository exists 
in this model. Information consumers 
must rely on the Webmaster to know 
that a source document changed and en- 
sure that it is converted and placed on- 
line. This process is informal, and with a 
site set of any size, it usually breaks down. 

In the second approach—the publish- 
ing model—Aa repository stores, manages, 
and controls documents. The publishing 
step in the process extracts documents 
from the repository and puts them on the 
Web site. This is a batch process, and of- 
ten the work-flow engine drives the pub- 
lishingstep, so updates happen in real time. 
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line documents. This results in a duplica- 
tion of effort, and because the on-line doc- 
uments are detached from the repository, 
the attributes are not available for search- 
ing. Nevertheless, this model can give you 
a high degree of confidence that the in- 
tranet information is current. 

[n the access model, all documents— 
native and viewable—are stored in the 
repository. The conversion process may 
be auromared, depending on the tools you 
select. Many repository vendors have 
added a componenttothe repository that 
allows Web-based viewing access to the 
documents. From a user's perspective, the 
browser seems to be looking at the Web, 
but it is looking into a repository. 

Thisnew approach offers some advan- 
tages. Users can easily drill down to find 
the information they need, because the 
interface shows attribute and hierarchi- 
cal relationships in the information. The 
complete search capability of the reposi- 
tory is usually available in this model, as 
are security schemes to control who can 
access secure documents. 


it requires that relationships and attributes 
be keptup-to-date. However, there isonly 
one place to keep the information current. 


Technical Considerations 


You must consider three main technical 
issues before committing to an EDMS: 
Choosing the right computing platform, 
dealing with network throughput, and 
designing the database. 

Platform issues encompass bath client 
and server decisions, If you have a multi- 
platform environment, find out how close 
the EDMS you're considering is to a uni- 
fied code base, Don't just ask the vendor. 
Look at past release schedules across the 
platforms that matter to you to see how 
close product introductions for secondary 
platforms followed the primary platform. 
With a unified code base, there should be 
only weeks between platform shipments. 
However, with nonunified code bases, 
releases might rrail each other by months, 
and even then, all versions may nor in- 
clude the same features. 

Until recently, most repository servers 
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FLEXIm^ 
The Elegant Solution 

You don't have to use the brute force of a 
baseball bat- ог dongles for that matter - 
to make sure only licensed, paying users 
have access to your software. There'sa 
much more elegant and cost-effective 
solution: ҒІ.ЕХІт from GLOBEtrotter. 


The De Facto Standard 

FLEX?» is bundled in over $15 billion of 
installed UNIX" and Windows” software 
products, making it the de facto standard in 
license management. And in 1995 alone, 
FLEX/ni was used to ship over $3 billion 

in software licenses over the Internet. 

That makes it the de facto standard in 
electronic commerce for software, too. 


Even Works With Dongles 

If you still want to use dongles, ТЕХ 
significantly reduces the number you need 
ага customer site by allowing low-cost 
dongles to be used as "network dongles,” 
and by sharing dongles across different 
products. 


Your Customers Will Like It 

In an independent survey, users preferred 
FLEXIm eighteen-to-one over other 
license managers, And all of us know 
customers really don’t care for dongles. 
With FLEX/, your customers 

benefit from: 


* Floating licenses - 
allowing licenses 
to be shared over 
a network, while 
fairly compen- 
sating the 

vendor with a 
higher price 

per license. 

Fully functional evaluation software 
while the vendor knows the software 
will stop after a specific date. 

Built-in license compliance - 
customers don't need to buy expensive 
license metering utilities to verify they 
comply with vendor license terms. 
Installing software where it is most 
appropriate from a hardware 

or administration perspective, 

while protecting your software. 


Windows, UNIX and Java 
If your company develops products on 
multiple platforms, you should know 


ЕСЕХйн runs on Windows, UNIX and Java. 


For More Information 
Call us at 408-370-2800, email us at 
info@globetrotter.com or visit our 
website at htrp://www.globetrotter.com. 
We'll be happy to arrange a demo and 
show you how to make sure all your users 
are licensed. 

Circle 168 on Inquiry Card. 


Key Features: 


With FLEXIm 

уой сап: 

© Limit software 
use to licensed 
Sers 

* License software 
In new ways 
to gain пеш markets and customers 

* Leverage the Internet and CD-ROMs 
to increase sales while reducing selling 
and manufacturing expenses 

* Reduce the cost of product evaluation 
programs 

• Significantly reduce the use of 
expensive dongles 


Ask about our white paper on 
Electronic Commerce 
For Software 


GLOBEtrotter 


Electronic Commerce 
For Software" 


hiep:/Avww.globetrotter.com 
Email: info globetrotter.com 
Telephone: 408-370-2800 
Fax: 408-370-2884 


FLEX/m isa термеге trademark and ume 
Commerce Fur Software” i trademark of 
СОВЕ гет Software. All other tr 

the property of ке? respective owners. 


Managing Data 


ran only on Unix, because it offered the 
necessary processing power and security 
guarantees. Now, the availability of Win- 
dows NT means that repositories don't 
have to be confined to Unix to retain the 
necessary features for an EDMS system. 
However, before you choose an NT re- 
lease that repository vendors have or will 
soon ship, consider whether the systems 
can scale enough to match the growth 
demands you expect for your organiza- 
tion. Find out if the server application 
takes advantage of symmetric multipro- 
cessing (SMP) machines. 

Repository databases can be relational 
or object-oriented. Today, most systems 
use the RDBMS because of its stability and 
performance. However, object-oriented 
DBMSes might replace them in the com- 
ing years. Most EDMS vendors support 
one or more of the following: Oracle, 
Sybase, Informix, and SQL Server. 


Choosing a Solution 


А number of tools claim to help manage 
your Web site. You can categorize them in 
these groups: site managers, Web servers, 
and compound-document management 
tools. 

Site managers help Webmasters moni- 
tor a site. They check links, locate or- 
phaned files, and summarize usage. These 
products also provide a graphical repre- 
sentation of the site. Some even provide 
authoring tools. Tools in this category 
include Adobe SiteMill, AOL Press, and 
Microsoft FrontPage. 

Web servers are continually adding 
more features for document manage- 
ment. However, the most sophisticated 
management capability you'll get out of 
today's Web server is a basic check-in/ 
check-out function. This capability is 
weak on security and can't handle multi- 


A Blueprint for Managing Documents 


ple versions of documents, Биг for a small 
HTML-only document set, this alternative 
is helpful. However, organizations that 
need to manage native documents, work 
flow, or the relationships in a compound 
document should consider a full docu- 


Where the Web site is both the means 
and the end, there may be another ap- 
proach. Documentum designed RightSite 
to manage the content of Web sites. И 
can automatically move an entire site into 
a repository, The repository is then con- 


Standards Will Shape the EDMS Future 
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8 with any emerging industry, standards are vital to the successful growth о the таг” 
ket, Standards Important to Electronic Document Management Systems (EDMSes)fall 
into two categories: interoperability and content-format standards. | 


Interoperability 


ODMA: Open Document Management АРИз a set of interfaces between desktop applica: 
tions (e.g, Microsoft Word) and document management clients, allowing access to агеров- 
itory without running another application. 

DMA: The Document Management Allianceis working toward aset ofinterfaces between 
document management servers, во users can access all repositories in an organization, 


regardless of the vendor who supplied them. 

WIMC: The Workflow Management Coalition is a multipart specification including а com- 
mon reference model and communications standards between work-flow engines, reposi- 
tories, and mail systems driving toward the concept of the universal inbox. 


Content Format 

SGML: Standard Generalized Markup Language is an ISO standard for creating platform- 
and application-independent documents, In SGML, a document is divided into three parts, 
the Document Type Definition or structure, the content, and the formatting. SGML enables 
"intelligent" documenta-ones that know of themselves by structure and atiributes. It also 


simplifies information exchange between organizations. 
HTML: Hypertext Markup Language is a subset of SGML, but it has evolved into a stan- 
dard of ite own. It is the standard format for Web documents. 


ment management tool. 

The most promising content manage- 
ment tools come from the traditional 
compound-document vendors, such as 
Documentum, Interleaf, Open Text, PC 
Docs, and Saros, Over the past 18 months, 
all these companies have revamped their 
tools to let them run over the Web. In so 
doing, they have shifted from the pub- 
lishing model to the access model. 
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figured to add attributes, security, work 
flow, and searching capabilities. 

Oncethe system isconfigured, you can 
rework static pages ro contain queries and 
bring these pages to life. The user would 
never see the EDMS, but suddenly every- 
thing is current, and userssee information 
relevant to them. Most interesting, Right- 
Site can manage hyperlinks by treating 
them as another information type. 

As intranets grow and mature this year, 
many organizations will be looking for 
ways to reduce the expense of managing 
these mission-critical document sets. 
Adding another Webmaster to the 15 pay- 
roll certainly isn't the best answer. Docu- 
ment management can clean up after 
and help 15 organizations cope with the 
largest revolution in corporate comput- 
ing, the intranet. ІН 


James Boyle is managerof electronic document 
solutions at RWD Technologies, a systems-inte- 
gration and consulting company in Columbia, 
Maryland. You can contact him at |boyle 
@rwd.com. 


ILLUSTRATION: DOUGLAS FRASER C 1997 


Cheaper Computing, Part 2: 
PCs Strike Back 


Microsoft and Intel are defending their turf against 
NCs with Zero Administration and NetPC. 


By Mike Hurwicz 


г; war, Network computers (NCs) threaten to over- 
run the PC world with low-cost, capable machines 
that don’t need Microsoft Windows or Intel proces- 
sors. Microsoft and Intel are launching a counterat- 
tack. Their weapons include new technologies to simplify and 
reduce the costs of PC ownership, Plus, they are adopting some 
of the attractive features of NCs, such as Java functionality. 

The network computer 
could reduce the total cost of 
ownership (TCO) for com- 
puter systems. That’s impor- 
tant, as we discussed in last 
month’s cover story. NCs 
could also liberate organiza- 
tions from the Microsoft 
Windows/Intel stranglehold 
on personal computing. Al- 
though NCs probably won’t 
replace many Windows PCs, 
Microsoft began а two-prong 
campaign last October to 
match the NC’s TCO benefits. 
One prong is the NetPC Ref- 
erence Platform, a specifica- 
tion for a new Wintel PC. The 
other prong is Zero Admin- 
istration for Windows 
(ZAW), an initiative promot- 
ing centralized, automated 
management for desktops. 
Microsoft will build ZAW 
capabilities into Windows NT 
and, to a lesser extent, into 
Windows 95. 

The biggest cost associat- 
ed with owning personal 
computers is support time 
(see the figure “Real PC 
Costs” on page 82). Users tend to create problems by inadver- 
tently deleting their system files or changing configuration set- 
tings, requiring tech support, or the nearest geek, to spend time 
fixing the problem. The NetPC minimizes opportunities for 
users to go т and modify their system configurations in the fol- 
lowing ways: 

e No end-user expansion slots 

e Lockable case 


ү ы ы — 


@ Local hard disk only for caching; users’ ability to install ог 
modify programs is limited by network security. 

ө Might not have local floppy or CD drive; software instal- 
lation or upgrades take place at the server. 

Because users can't change the hardware or software config- 
uration, IT staff can ensure thatall versions of operating systems, 
DLLs, and applications software are identical. In fact, the same 
exact shared files can go to 
each NetPC when the 
machine boots. If that level 
of homogeneity is not desir- 
able, IT staff can easily keep 
track of whatever differ- 
ences there are, since they 
make the changes them- 
selves. Increased homo- 
geneity and predictability 
make computers easier— 
and cheaper—to trou- 
bleshoot, upgrade, maintain, 
and swap. 

The “System Require- 
ments for NetPC" table 
(page 84) lists the recom- 
mendations that Microsoft 
set forth last October. Most 
of the features simply 
describe a minimal desktop 
machine for running Win- 
dows NT or Vindows 95. 
Still, there will be a range of 
NetPCs. The low-end 
machines will have 100-MHz 
l'entium processors and 16 
MB of RAM. High-end 
machines will have the 
fastest Pentium Pro proces- 
sors available at the time and 
64 MBor more of RAM. So when the spec says minimum, take it 
seriously. Don't assume that a NetPC has to be feeble. 

The NetPC BIOS will support Plug and Play, allowing auto- 
matic device configuration. No more manually configuring 
hardware, setting switches, or running separate installation 
utilities. A]] NetPC devices should support Plug and Play, includ- 
ing integrated devices such as network cards and external 
devices (e.g., tape drives, removable media, CD drives) attached 
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to the Universal Serial Bus (USB), 
Fire Wire, or other ports. Although users 
have had mixed experiences with Plug 
and Play, many problems stem from 
devices that do not support the Plug 
and Play standard. The NetPC should 
minimize those problems, 


Central Control— 

with Options 

Note that the NetPC case is lockable—not 
sealed—to keep users from mucking 
about inside. Yet despite no end-user 
expansion slots in a NetPC, there may be 
upgrade options, such as memory expan- 
sion or a larger hard disk, that require 
opening the box. In fact, the guidelines 
include an optional floppy drive and CD 
player. Most of the discussion about the 
NetPC has assumed no local removable 
storage. However, because totally disk- 
less PCs have proven unpopular almost to 
the point of extinction, Microsoft and 
Intel are hedging their bets in defining 
local removable storage as an option. 
With NetPCs, IT staff, not end users, 
would typically perform these kinds of 
upgrades. 

Users won't be able to connect devices 
incorrectly because ports wil! be few and 
easy to distinguish. Note that the guide- 
lines developed in October do not men- 
tion standard serial or parallel ports. 
These will be optional, according to Phil 
Holden, product manager at Microsoft's 
Personal Business Systems group. “In all 
likelihood," says Holden, “standard ser- 
ial and parallel ports will give way to USB 
and FireWire over time." 

Eventually, USB and FireWire will prob- 
ably offer as many expansion options as 
current slots do, However, this does not 
have to open up possibilities for end- 
user expansion of the NetPC. NT already 
provides the ability to curn off any port. 
With ZAW, it will be possible to configure 
or disable ports remotely and centrally. 
Unfortunately, Windows 95 does not pro- 
vide an elegant and safe method for dis- 
abling ports. 

The machine-readable unique ID will 
be in the BIOS, much as a MAC address 
isinan Erhernetchip. The unique ID will 
aid in functions such as inventory and 
automaric software distribution, making 
it easy for central programs to identify 
each machine. Today, central manage- 
ment software typically uses а number of 
different clues to establish a machine's 
identity. For instance, Microsoft's Sys- 
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42% 
Run, maintain, 
support hardware 
and software 


21% 


Deploy hardware 
and software — — 


г. ній Wasted End-User Time the Big Item 


Г 


Technical support 


Source: The Garmer Group 


NetPC and Zero Administration for Windows are both aimed at 
cutting costs stemming from PC configuration difficulties. 


tems Management Server (SMS) uses a 
combination of the machine's name 
(configurable in software at the client), 
the NT domain, and the MAC address of 
the network card. If a user changes the 
machine name but the domain and MAC 
address remain the same, SMS crosses its 
fingers and assumes it'sstill dealing with 
the same machine. À unique ID in the 
BIOS will eliminate such guesswork. А 
unique ID could be useful in ordinary 
adaptable Windows PCs as well, Holden 
notes, and it may be easier for BIOS man- 


ufacturers to include the fearure in all 
future chips. 

The NetPC requirements listed in the 
table are a guideline for a complete spec- 
ification. At press time, Microsoft, Intel, 
and PC manufacturers hoped to agree on 
a complete specification. In that case, 
the first NetPCs could start appearing 
around the middle of this year. Manu- 
facturers who have committed to pro- 
ducing NetPCs include Compaq, Dell, 
Digital, Gateway 2000, Hewlett-Packard, 
Packard Bell, NEC, and Texas Insrru- 


ven if most files вїї оп servers, 
Lit is impossible to run some 
programs fram a local machine 
unless you run a local installation 
program; says Greg Scott, IS 
manager for the College of Busi- 
ness at Oregon State University. 
When there is an application-relat- 
ed problem with such programs, 
tech support personnelotien have 
to reinstall at the workstation. This 
can be quite an involved process, 
For instance, Word has eight to 10 
fila locations you must set 
because the defaults are not cor- 
_ rect for College of Business users. 
“Itis a constant source of irri- 
tation for us that Microsoft 
requires so much of their software 
to be installed locally" says Scott. 
“This whole area is a really burn- 
ing iesuefor me, irrespective ofthe 
Network PC hardware platform. 
I've never believed that technolo- 
gy should constrain what users 
cando,|don'tthink that people are 
untrustworthy and you have tolock 
things down because of that. 
Hardware [imitations don't inter- 
est me, but central administration 
Interests me greatly" 


PCs Strike Back 


Central Administration a Plus 
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"Microsüft actually seams to 
have regressed in this area in recent 
years, Scatt notes, For example, 
you used to be able to install 
Microsoft Office applications,auch 
as Word, entirely on the server, he 
saye. Now that is impossible, with 
the result that the College of Busi- 
neas spends tens of thousands of 
dollars a year in support costa to 
update drivers and the like on every 
PC. In addition, it ig much more 
difficult to protect local disks from 
viruses. At one point, the College 
of Business was seeing 500 to 
600 new infections a day, mostly 
variants of the Word macro virus, 
the concept virus. 

. Local installation also eats up 
diak space, a serious problem for 
Scott, who has to support a num- 
ber of older 486 machines with 
200-МВ hard disks. In labs, local 
installation allows students to 
change the configuration of a pro- 
gram, во tha next user finda ап 
unfamiliar environment. This 
became a serious problem for 


Scott with the Access database 
in Office B5, "Wa struggled with 
Access and finally became con- 
vinced that we had ta goto а оса! 
installation; he recalls. "It was 
the biggest disaster | have ever 
seen. Students changed settings, 
and itwas absolute chaos? 


*Wa have soma really bright: 


individuals here, and we all strug- 
gled mightily to get Microsoft's 
FrontPage Web-authoring appli- 
oation to work from a network 
installation; saya Scott. "The соп" 
sensus we reached ів that you 
can't do it. | have 2B copies of 
FrontPage on a shelf, and Гат 
going to throw it away. ат not 
going to support local installations 
of this product? 

Along with support snafus, rov- 
ing users have problams when 
configuration information resides 
on the local machina. In practice, 
people may have to work from their 
own machines to access the prop- 
er devices, default directories, and 
ев. Windows 86 and Windows 


NT Workstation 4.0 introduced 
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user profiles that allowed roving 
userstohaveaconsistent system 
environment, such as which apph- 
cations appear on the Windows 
desktop and which devices are 
available, However, these versions 
of Windows did notaddress appli- 
cation configuration issues. 

“Тһе vast majority of our users 
аге rovers, says Scott, “They 
spend alittla while working in the 
office, a while т an electronic 
classroom, in a student lab, ina 
faculty lab. They might be on four 
different machines in the course 
of a day. Wa want them to be able 
to see the same desktop and tool 
settings, including access to files. 
Every time a user logs in ona new 
machine, Windows wants to cre- 
ate a local profile. We support | 
2500 business students plus 
another two: to three-thousand | 
nonbusiness students. Underthis 
scenario, I'm looking at a couple 
of thousand profiles per machine 
ata minimum. Instead, we have lab 
assistants that clean the profiles 
off local hard drives once a week. 
This is progress?” 


NetPCs sit between terminals and standard workstation PCs, 
in both customization and total cost of ownership. 


ments. Even once the first NetPCs appear, 
the spec could change based on market 
reaction. Moreover, some key charac- 
teristics of the NetPC may actually be cus- 
tomer configuration options. For in- 
stance, the NetPC guidelines say that the 
local hard disk is only for local caching. 


However, that is likely to be a configura- 
tion option rather than a requirement, 
Holden says. 


A Better NC Than NC 


Microsoft is trying to steal the NC's 
thunder by also incorporating Java and 


Internet standards into Windows. There 
are other solutions, such as the Citrix 
client, that allow NCs to run Windows 
applications. Thus, the NC and the Net- 
PC may not be worlds apart functional- 
ly. Rather, the NC will be more Java- 
optimized, while rhe NerPC will be 
Windows-oriented. There are also NC- 
like solutions, such as the Wyse Win- 
Term, that run Windows applications 
through remote presentation technol- 
ogy, and they run Java, too (see the fig- 
ure “Моге Flexible Than Java?," page 
88). One advantage of NetPCs over 
NCs and WinTerm-like devices is that 
you can reconfigure NetPCs to run as 
stand-alone machines, so they can func- 
tion even if the network is down. NCs 
and WinTerm-like machines are both 
fundamentally network-dependent. 
The NetPC will cost more to adminis- 
ter than the NC, according to Nei] Mac- 
Donald, research director in network 
computing for the market research firm 
the Gartner Group (Stamford, CT). 
Compared to a typical Windows 95 
workstation today—which costs $9784 
annually, including capital costs and sup- 
port, according to the Gartner Group— 
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a NetPC will cost 26 percent less to 
administer. But NCs will cost 39 percent 
less, while WinTerm-style solutions will 
cost 31 percent less, according to Gart- 
ner’s figures. 

Interestingly, the Gartner Group esti- 
mates that by implementing existing best 
practices in centralized and automated 
management of desktops, organizations 
can save 25 percent today, with no change 
in their desktop hardware whatever. “The 
NetPC is basically a physical embodiment 
of best practices,” says MacDonald. "It's 
mandatory best practices.” (See “NetPC 
Cost vs. Customization” on page 83.) 

The cost of migrating from Windows 
to Java is not a factor in Gartner's calcu- 
lations. That cost would be a killer for 
heavily Windows-oriented environments. 
“If you’re an all-Microsoft environment, 
then you should look at NetPC,” says 
MacDonald. “The NC doesn’t make 
sense.” 

Gartner’s numbers represent averages. 
The NetPC may be much more valuable 
for certain kinds of users and applications 
than for others (see “Who Needs a Net- 
PC?"), Microsoft says the NetPC targets 
task-oriented users who do пог require 
the flexibility and expandability of the tra- 
ditional РС, In other words, like the NC, 
the NetPC is best for people performing 
repetitive single-user tasks or server-cen- 
tric groupware-oriented functions. 

Message taking, order fulfillment, cus- 
tomer service, invoice processing, insur- 
ance claims, airline reservations, and oth- 
er types of procedure-oriented work can 
all easily happen on a network comput- 
er, says MacDonald. 


Users Just Want 
to Have Freedom 


On the other hand, for general-purpose 
computing, the NetPC is unlikely to take 


Only a small fraction of all current PC users are good candidates 
for rival network computers, Microsoft says. 


the world by storm. The same reasons that 
terminals are not terribly popular apply: 
The typical user wants the maximum in 
power, freedom, and flexibility. The main 
idea of the Net?C is to constrain users. 

“The NetPC may be better for the CIO, 
but it's not better for end users," says 
David Folger, program director for the 
workgroup computing strategies service 
at the Meta Group consultancy (Stam- 
ford, CT). "In many companies, the CIO 
would end up getting hung by a lamppost 
for trying to take users' floppy drives 
and CDs away." 

Many PC administrators would agree. 
“Our users stay atleast up with the IS peo- 
ple as far as what they want, if not ahead 
of them," says Charlie Eberly, a senior net- 
work engineer at Unocal (El Segundo, 
СА), a Fortune 500 oil company. “J think 
NetPCs are probably too limited for most 
of our users." 


“Еуеп for terminal replacement," says 
Bruce Barnes, an IT strategist with Uno- 
cal, “at this point, the company would be 
more likely to use a real computer than a 
NetPC," 

The NetPC is also unsuitable for road 
warriors, who need disconnected opera- 
tion to work on airplanes and in hotel lob- 
bies. The NetPC is cranky about low- 
speed lines, too, so it's not usually a good 
choice for working from home or from 
hotel rooms. 


Security and Directory 
Infrastructure 


"It will probably be a few years before net- 
work-based technologies such as Java and 
ActiveX are really secure," notes Folger. 
“For now, increased downloading from 
the network means increased exposure to 
viruses." 

Justascritically, the NT directory, which 


System Requirements for Мейес. 


| @ Minimum microprocessor: 100-MHz 
Pentium or equivalent 
ù Minimum system memory: 18 MB 
Internal hard disk for caching 


e Exemal keyboard connection 
а External pointing-devices connection 
г Display adapter minimum resolution: 840х 
480, 8 bytes per pixel, VGA-compatible 
е Support one of: 10-Mbps Ethernet, Token 
Ring, 28.8 K-bps modem, ISDN, T1, or АТМ 
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e Each bus and driver complies with current 
Plug and Play specifications 

e Unique Plug and Play device ID for each ays- 
tem device and add-on davice 

ә Devices and buses support hat plugging if 
using Universal Serial Bus (USB), FireWire, 
РС Card 

e User protected from incorrectly connecting 
devices 

e Minimal user interaction needed to install 


ковореворотее етет 


and configure devices 

e Device driver and installation meet Windows 
and Windows NT standards | 

@ Audio 

е Machine-readable unique ID per machina | 

e Audible noise quieter than 35 dBA 

e РС case is lockable 

e No end-user expansion slots 

Options: floppy drive, CD-ROM, PC Card, 

Universal Serial Bus, FireWire (1394) 
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HASP PROTECTS MORE. 


All over the world, more developers are choosing to protect their software against piracy. They're protecting | 
more products, on more platforms, with better protection — and selling more as а result. And more of | 
these developers are protecting with HASP. Why? Because HASP offers more security, more reliability and | 
more features than any other product on the market. HASP supports the most advanced platforms, | 
including Win NT, Win95, Win32s, Win 3.x, 0$/2, DOS, Mac OS, NEC, UNIX and LANs. To learn more | 
about how you can protect better — and sell more — call now to order your НАЗР Developer's КИ. 
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Circle 124 on Inquiry Card (RESELLERS: 126). 


PCs Strike Back 


Network Integration 


stores all the information about each PC's 
hardware and software configuration, 
may itself hold up NetPC/ZAW imple- 
mentation, at least in the short run. The 
NT directory today is adequate for mid- 
size organizations to centralize all their 
desktop management functions, notes 
MacDonald, but it does not scale up to 
enterprise networks. 

One strategy for getting around this 
limitation is to manage only NetPCs cen- 
trally, at least at first. In the long run, the 
solution will be the Active Directory that's 
coming with NT 5.0, promised for the sec- 
ond half of this year. That is one reason 
why Microsoft promises to deliver full- 
fledged ZAW only with NT 5.0. Most 
estimates are that within a year or two, 5 
to 15 percent of the boxes running Win- 
dows may be NetPCs. 


Zero Admin 


A PC that the user cannot manage has to 
be centrally manageable, so Microsoft's 
Zero Administration for Windows iscrit- 
ically important to the NetPC. But ZAW 
is not exclusively for the NetPC. In fact, 
ZAW will find wider use with ordinary 
adaptable or fat PCs than with thin Net- 
PC clients. 

ZAW includes three main capabilities: 
1) automatic system update and applica- 
tion installation; 2) persistent caching of 
data and configuration information; and 
3) central administration and system lock- 
down. Microsoft will deliver these capa- 
bilities in varying degrees in future ver- 
sions of Windows 95, NT Workstation, 
and NT Server (see “Three-Year Owner- 
ship Costs" at right). 

Windows will be able to boot in a min- 
imal network configuration and check on 


"Win n dow В 
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NT systems cost about $3000 less to run than 3.1 systems (over three 
years), largely due to features that Zero Administration will bring. 


the Internet or your intranet for updates 
of system components, device drivers, 
applications, or even the whole OS. If 
there is an update, the system would 
update itself without user intervention. A 
history of the system state will reside on 
both the workstation and the server. 
This makes it possible to return a work- 
station to its last known good state despite 
any errors that may occur at the work- 
station, on the network, or on the server. 
For instance, if an application upgrade 
fails, the workstation can roll back to the 
previous version. 

Storing client data and configuration 
information on the server allows a truly 
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network-centric architecture for Win- 
dows, Today, Windows applications typ- 
ically store state and configuration infor- 
mation in the local registry. Often, a 
significant number of files reside locally 
by default as well, even for a network 
installation. “With Office 97," complains 
Unocal's Barnes, “one ends up with 20 МВ 
of software on the hard disk even witha 
network install, Until recently, the vision 
of the average Microsoft programmer 
didn't extend beyond the C drive." 

ZAW will permit stateless clients that 
get all their configuration information 
and data from the server when they 
boot. Stateless clients make it possible 
for users to move from machine to 
machine and see exactly the same envi- 
ronment wherever they go. In addition, 
caching client information on the serv- 
er facilitates recovery for failed software 
updates, 

Central administration and system 
lock-down permir Windows to hide 
devices, such as the floppy drive, hard 
disk, and CD-ROM drive, from users. In- 
stead of individual physical storage 
devices, each person will see a single vir- 
tual drive rooted in their home directo- 
ry on the server. In addition, access con- 
trol lists (ACLs) can secure critical 
software resources such as system files. 
The administrator will also be able to 
specify which applications each user can 
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Since 1982 Microway has provided the PC world 
with the fastest numeric devices and software available, 
No product in the last 15 years has excited us more than 
the 500 МН: Alpha Screamer, With its ability to execute 
2 billion operations per second, the Screamer is the best 
choice for your next workstation or server! In addition to NT, 
the Screamer runs Digital UNIX, OpenVMS and Linux. 


This means you can run many of your VAX and MOTIF applications on ай 
the same hardware that runs Microsoft Excel or Word, Oracle, Adobe 
Photoshop; plus engineering and graphics applications such as Prof 
Engineer, Microstation, AutoCAD, Softimage and Lightwave. 
Plus, Digital's FX!32 makes it possible to run 32-bit WIN95 
and NT applications on the Alpha. Over the last 15 
years we have designed systems for thousands of 
satisfied customers including many prestigious insti- 
tutions. Our technicians are expert at configuring the four 
Alpha operating systems we support. 


System Performance 


] Microway understands the importance of 
balancing fast CPUs with equally fast Numeric Performance 


caches, memory and peripherals. Microway's Microway produces one of the finest nu- 
exclusive 2MB SRAM meric optimized compilers - NDP Fortran. Since | 
cache, fed by a 288-bit — ^^ , 1986, hundreds of applications have been ported to the 

M wide memory system, | X86 with it, including industry standards like MATLAB and 

| boosts performance by | Non dani: ASPEN. Our latest RISC scheduler has а number of features 

up to 30%. Its 64-bit / . that take advantage of the Alpha’s quad-issue capability. Run- 
PCI bus is driven by a | өш ning on а 500 MHz 21164 that bursts at | gigaflop, a dot 
state-of-the-art Digital | у product kernel we use for compiler testing runs at a mind- 
chip set that feeds 32- || boggling 940 megaflops!!! 
and 64-bit PCI sockets. — For a complete description of the ! 
To take advantage of these resources, optimization facilities provided by 
Microway installs the best graphics and hard NDP Fortran or C, our Screamer Sys- о 
disk controllers available, including control- tems and motherboard pricing call | a 
lers appropriate for 2 and 3D Graphics 508-746-7341 or visit our WEB Site CENEP 
Workstations and RAID powered Servers. at: http://www.microway.com. 


Digital, Aloha, OpenVMS and Digital UNIX TM Digital. 
NT, Excel and Word TM Microsoft. 
Screamer, NDP Fortran and Microway TM Microway. 
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More Flexible Than Java? 


intel RISC Chip 


Microsoft 


While vendors such as Sun have a Java-centric architecture, Microsoft 
supports Java and other languages via the Win32/COM API. 


access and at what granular level, even 
down to the component (such as an 
ActiveX component), 


The NetPC and ZAW will reduce support 
costs for PCs (see the figure “Real PC 
Casts” on page 82). ZAW, however, will 


һауе much wider applicability, once the 
NT directory evolves to support it. “The 
vast majority of corporate PCs are going 
to be centrally managed PCs,” says Kirk 
Schlegal, an analyst with the Meta Group. 
"There is also a definite, though more lim- 
ited, role for NetPC, which is fundamen- 
tally a managed РС that doesn't allow you 
to do software installs locally." 

This isn't the end of *personal" com- 
puters. Customers will be able to choose, 
says Microsoft's Holden. “NetPC and 
ZAW are very much based on choice for 
customers." 

In reality, Microsoft really doesn'tcare 
what the hardware platform is—as long 
asit keeps customers in the Windows fold. 
And Intel is mainly concerned about sell- 
ing microprocessors. Count on Intel and 
Microsoft to promote themselves with 
whatever hardware platform does the best 
jobof minimizing the impact of the NC on 
Wintel environments. Ш 


Mike Hurwicz is a writer and consultant liv- 
ing in Brooklyn, NY. You can reach him at 
mhurwicz&attmall.com. 
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VARs and systems integrators are solving problems at the forefront 
of the intranet-development maelstrom. By David Baum 


Intranet Politics and Technologies 


Ell he Web isreinventing the 
Т software industry. Client/ 


server architectures are 
starting to rely more on 
powerful host servers and less on 
overloaded desktop PCs. Vendors, 
systems integrators, and consulting 
outfits of all sizes are lining up for a 
free-for-all as they compete for the 
business of companies moving to 
the Web. Most of this business will be 
developing intranets—private cor- 
porate networks that use Internet and 
Web technologies and infrastructure. 

Intranet development is too new 
to be an exact science. But one thing 
is sure: There's no slowdown insight. 
Forrester Research reports that rwo- 
thirds of all midsize and large com- 
panies either have an intranet already 
installed or are in the process of im- 
plementing one. Dataquest predicts 
that intranet-reengineering projects 
could well top the $1 billion mark by 
the turn of the century. While bigger 
firms, such as Andersen Consulting 
and КРМС, get situated, more nim- 
ble firms are jumping in and landing 
contracts, 

“It’s a whole new ball game," says 
]on Brovitz, director of marketing 
at Epoch Networks (Irvine, CA). 
“Companies have invested millions of 
dollars in their legacy systems, Now 
these systems need to be scaled up, 
and the most efficient way to do that 
is through intranets. In many cases, 
one of the big-six accounting firms 
did the initial work, but small- to me- 
dium-size shops like ours are jump- 
ing in to do lots of the intranet work." 

“An intranet can provide vast 
amounts of internal and external 
information that competitors don’t 
have,” adds Sam Vinson, owner of 
[Intra-Link Intranets (San Diego, СА), 
a VAR and software-development 
firm. “Intranets can capture data 
from suppliers, business partners, 
customers, and salespeople and pre- 
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sent it all in a уегу usable fashion. 

Prior to the advent of the Web, the 
integration challenges involved with 
pulling all this disparate information 
together were too great to make such 
efforts worthwhile. Now integration 
is just a hyperlink away, and VARs and 
integrators are first in line to deliver 
the goods, Take, for example, Intra- 
Link's sales-automation software. 
The company supplies a middleware 
data broker to simplify the process 
of grabbing information from legacy 
data stores and generating HTML 
code to the Web. Its main market is 
small- to medium-sized financial bro- 
kerage houses that are looking to in- 
tranet technology to simplify com- 
munications berween headquarters 
and the field. 

“Account reps and brokers need 
to connect with account data, deter- 
mine commissions, and locate myr- 
iad documents—often from remote 
locations,” Vinson explains. “With 
a properly designed intranet, they can 
click on a hyperlink in a Web-brows- 
er screen to access all this and more." 

Companies contract with VARs and 
integrators for intranet-development 
services because these firms have not 
only basic Web-development exper- 
tise but also integrated solutions to 
solve some of the thorniest tasks fac- 
ing corporate developers. "That's the 
whole idea behind bringing in a VAR 
or reseller in the first place," explains 
Troy Troxler, Web-development man- 
ager at Epoch Networks. “We don't 
just provide the tools piecemeal; we 
integrate solutions to entire business 
problems.” 

Epoch offers custom software so- 
lutions for Internet security, dial-in 
access, fax broadcasting, chat/con- 
ferencing systems, and on-line trans- 
actions. “Having a product bundled 
with your services helps customers 
understand just what an intranet 


can do for them," Troxler says. 
continued 


"An intranet can 
provide lots 
of internal and 
external data that 
competitors don't 
have, as well as 
capture data from 
many sources and 
present it in a very 
usable fashion." 
—Sam Vinson 
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Other companies are turning to VARs 
and inregrators to jump-start intranet 
projects because of their targeted market 
expertise. VARs can come in with a more 
seasoned perspective than internal IT 
falks have, since they'veseen how a num- 
ber of companies and organizations have 
solved similar problems. 

Perspective isimportant in the intranet 
realm because it’s so difficult to come 
by, With the Web, anyone can gather ideas 
by moving from one site to the next. But 
most of the best intranet systems are 


Intranet Politics and Technologies 


Integration Challenges 


Problem 


| Build Web processes 
to extract information 
from existing databases 


Internat security 


Content management 


Solution 


Custom middleware; 
Web-enabled DBMSes 


Hardware-based firewalls; 
tunneling software 


Information servers 


Representative products 


Proprietary “data brokers"; 
Oracle Web Server; 
Bluestone's Sapphire/Wab; 
Computer Associates’ 
CA-Openingres 


Digital Equipment's AltaVista Fire- 
wall and AltaVista Tunnel software 


Vantive's Customer Assat 


behind firewalls. Furthermore, because 
many of these systems are so new, the 
stories about their capabilities have not 
yet spread to the developer community. 

“Many intranet systems are much 
more compelling than what you see when 
you browse the Web,” says Bryan Menell, 


ntegrators and VARs wading into the in- 

tranet space don't gat in very deep before 
ihe *S-word" comes up. More than any- 
thing else, thay need to ba familiar with the 
various intranet security options and how 
to implement them. “Intranets must be de- 
signed first and foremost with the idea of 
gafeguarding the information resources of 
the client! says Troy Trodar, Web-develop- 
ment manager al Epoch Networks. 

in addition to being a firat-tier national 
Internat service provider (ISP), Epoch does 
Internat/intranet consulting and applica- 
tions development. The company's custom- 
ersinclude the American Red Cross, Mirage 
Resorts & Hotels, Motorola, and Virgin Inter- 
active. Epoch developers employ a combi 
nation of hardware-based firewalls and tun- 
neling softwara to secure important intranet 
communications. 

“A big company should start with a big fire- 
wall? says Powell Hamilton, Epoch's direc- 
ior of aystams and applications. Software 
solutions are fine far a small LAN, he adda, 
but large corporate intranets need a dedi 
cated firewall server stationed at the gate- 
way point. Hamilton and his colleagues are 
currently in the process of developing an in- 
tranet at a telecommunications company that 
wants to use the public Internet to transmit 
sensitive financial information from the com- 
pany's ramote locations. They are recom- 
manding the Digital Equipment AltaVista 
Firewall on an AlphaServer platform for the 
job, in conjunction with the AltaVista Tunnel 
software. 

“This cliant wants а] communications to 
be secured-e-mail included; Hamilton ex- 
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and distribution and repositones 


HTML conversions 


Security First 


plains. "AltaVista is acom- eee 
palling firewall aolution g 

because it works on both 
Unix and Windows NT plat- 
forms. Coupled with the | 
tunneling software, it's an 
outstanding combination: 

Tunneling software like 
AltaVista is also inexpen- 
sive because it allows com- 
panies to use public Inter- 
net lines instead of leased 
lines to securely connect 
disparate internal networks, 
“You can uae this type of 
software to create a secure 
intranet through the dial-up 
network-in effect, creating 
а virtual private network; 
Hamilton says. 

Tunneling technologies 
aren't new. Such two-key 
encryption systems have 
been around since the mid-seventies. Most 
of today's solutions work in a cliant/Berver 
configuration, “The server side will encrypt 
something thal can't be decrypted without 
the software on the client, and vice versa? 
Hamilton explains, "So, even if you intercept 
а packet of information, the data ia no good 
without the other key!’ 

Many VARs use browser-based encryp- 
tion schemes, such as Netscape's Secure 
Commerce Server. But these solutions are 
not nearly as comprehensive ав tunneling 
software. “Tunneling works at the P level, во 
all traffic із encrypted—telnet, FTP, gopher, 
what have you; Hamilton says. "Netscape 


Information servers; 
customer middlewara; 
HTML generators 


Management tools; Dazel'a 
Output Server and Mata Web 


Daze! Output Server; 
proprietary programs 


Intranets must first and foremost safeguard 
data, says Troy Troxler of Epach Networks. 


does encryption at the application level, 
meaning only Web information is encrypted? 

Security is important, but a word of cau- 
tion ів also in order. "Don't get carried away 
putting in protection that you don't really 
nead’ Troxler advises, "The more locks you 
put on the front door, tha longer it takes to 
get through" He also notes that ав security 
increases, so does the performance hit on 
your system. "We always take a careful look 
at what really naeds to be secured and 
what doesn't. Wa alao use a fast 64-bit hard- 
ware platform to host the firewall and tun- 
neling servers, which makes all the differ- 
ance, he adds. 
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customer-management-initiative leader 
at BSG (Austin, TX). The systems are care- 
fully integrated with an organization's 
key business processes and back-office 
systems, he adds. 

Menell’s group focuses on customer 
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suite of client/server applications to help 
its clients leverage customer information 
on an enterprise-wide basis (see the text 
box “Is Anybody Watching?" below). BSG 
uses Vantive Enterprise for two primary 
reasons: It’s a comprehensive product 


systems-integration issues. Many of BSG's 
customers are telecommunications com- 
panies, such as MCI and Southwest Bell, 
but the 65-person consulting division 
does work for other large companies as 
well, including American Express and 


support. BSG uses the Vantive Enterprise 


line, and its open architecture simplifies 


Merck. 


Is Anybody Watching? 


he goal of any publishing venture is to establish a direct con- 

nection between the producers and the consumers of informa- 
tion. That's the raison d'être for most intranets: As Web content gets 
published, anybody with access to a Web browser can receive it, 
This might be a quantum leap over the rigid information systems of 
the past, but some VARs say that it's only a beginning. 

“What's lacking is a publish-and-subscribe metaphor that can 
handle not just publication, but delivery of relevant information tai- 
lored to individual needs? says Bryan Menell, customer-managa- 
ment-initiativa leader at BSG. Menell and 65 other people іп BSG's 
Customer Management group are chartered with creating customar- 
service and sales-automation solutions, many of them built around 


charter is to supply tumkey, Web-enabled customer-management 
solutions that offer proactive notification of important information _ 
and events; Menell explains. 

Consider the interplay between the sales and support teams at 
most organizations. Sales reps need to be continually made aware 
of problams within their regions. But because technical support is 
handled by another department, and because many sales reps work 
far from headquarters, communication about these problems some- | 
times doesn't occur until it's too late. 

"When customers spend all day on the phone trying to get a prob- 
lem resolved, there's nothing worse than a aales rep calling to try and 
sell them something; Menell says. "Yet this happens alot more often 


continued 


than most companies would like to admit” 

The solution? Don't ask sales reps to go look- 
ing for the information they need; let the infor- 
mation find them. Menell and his colleagues are 
establishing the infrastructure for such a сговв- 
departmental interplay with a naw product from 
Dazel, called MetaWeb. This product is an add- 
on to the Dazel Output Server product line, а 
server-based infrastructure for delivering and 
managing output from client/server and desk: 
top applications to a variety of destinations in 
the enterprise, including printers, faxes, pagers, 
files, e-mail addresses-and now the Web. 

Users and applications directly publish infor- 
mation to the Web by putting it in designated 
MetaWeb InfoBoxes-informalion repositones 
setup on intranet Web sites. From there, the infor- 
mation gets formatted and propagated auto- 
matically to all individuals who subscribe to it. 
Sales representatives, forexample, might choose 
to subscribe to reports on priority-one techni- 
cal-support problems occurring in their regions. 

Vantive Customer Asset Management soft- 

ware can generate reports from the data entered 
by technical-support personnel or from embed: 
ded business rules. The reports are picked up 
by the Dazel Output Server, which ensures that 
each type of document receives the necessary 
transformation for its intended destination-such 
as HTML and PDF formats for the Web, or Post- 
| Script for laser printers. 
From thera, MetaWeb distributes those re- 
| ports to the appropriate InfoBoxes, which are 
| tied to specific URLs. Because InfoBoxes are 
serv-er based, they can receive information auto- 
matically whather or not their owners are on- 
line. Important events can trigger reactions, such 
asanimmediate notification ofan InfoBox sown- 
er via e-mail, a pager, ar a pop-up window on his 
or her screen. 


ihe Customer Asset Management family of tools from Vantive. “Our 
Interdepartmental Communication 
Technical | | 


m Reports with tech-support 
data about customer problems 
flow to the Output Server... 


©... where the reports are 
converted to HTML, PDF, or other 
formats. 


© Converted reports move to the MetaWeb 
server, which routes them to the appropriate 
InfoBox, an information repository. 


© Salespeople subscribe to InfoBoxes of Interest 
and use the Internet or intranet to access reports. 


© на report contains urgent Information, 
subscribers are alerted via pager, e-mail, or 
screen pop. 
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9 Вау RAID ` 
Subsystem 


— d Z3. "ЕЕ PCI High-Performance RAID Controller 


DPT RAID Controllers and Subsystems provide the ultimate in comprehensive 
RAID solutions. Here are a few reasons why we say DPT RAID RULES. 


“stellar performance” DL 
-Tom Stearns, LAN Times, November 11, 1996 


ШІ 


“the best performance and reliability” 
-Tim Parker, SCO World, February, 1997 


я 


| “a superlative RAID system" 
f -LAN Times, January 6, 1997 


-Vic Cutrone, Computer Reseller News, December 9, 1996 


їй 
4 “well-designed management software” 


"We wrote the book оп RAID.” DPT has been developing and 
selling RAID products for PCs longer than anyone else. 
Our understanding of the technology is evident in the 
quality products we produce. 


" 


Call us or access our Web site for information about DPT products. p dr 
We'll not only send you information about our products, we'll also give you И, 
access to many of the articles quoted above and a free copy of our “RAID 2297 
and SCSI Technology Papers" — your best source for information on this 
important technology, direct from the SCSI and RAID authority, DPT. 


ЇЇ ОРТ 1-500-522-4578 


Distributed Processing Technology 


y "T - at ж. 
sgag 88 Лео /29: AUTHORITY : 
a —— -. и [ШШ ый 7 - 


140 Candace Drive, Maitland, FL 32751 © Tel: 407-830-5522 Fax: 407-260-6690 * sales@dpt.com * http://www.dpt.com 
Circle 351 on Inquiry Card (RESELLERS: 352). 
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"[ntegrators and VARs can bring high- 
ly targeted expertise to customers in their 
chosen vertical markets,” Menell says. 
“They continually see what's on the lead- 
ing edge, which helps them arrive at a 
workable understanding of ‘best practice’ 
within their problem domains.” 

Troxler concurs. “After you've seen 
eight or 10 companies devise an innova- 
tive approach to a particular problem, 
you're able to bring a very broad, very 
knowledgeable perspective to that prob- 
lem," he says. "It's rare that customers 


Keeping Information Fresh at Seafood Credit 


Intranet Politics and Technologies 


would arrive at that same level of under- 
standing on their own." 


Building the Apps 


Most VARs say the biggest issue they face 
when implementing intranets 15 security 
(see the text box "Security First" on page 
88B). The second-biggest concern is con- 
tent management. “We often spend more 
time assessing needs than actually pro- 
ducing a site,” Troxler says. “Compa- 
nies might know their own business sys- 
tems well yet still not have the experience 


to pick the right pieces and put them on- 
line. That's one ofthe things we find lack- 
ing—the ability to organize.” 

Others say the number-one issue with 
regard to Web applications development 
is having а well thought-out vision of 
the application. “A lor of firms see the 
technical and financial benefits of run- 
ning an application on a Web server, but 
few of them can visualize what that appli- 
cation will look like," explains Douglas 
Mow, manager of Web channel sales at 
Information Builders (New York). “It’s 


eengineering was starting to become а dirty word until intranets 

came along. "We felt badly burned from two previous attempts 
at implementing information technology that failed to deliver ав 
promised; explains Frank Martino, president of Seafood Credit-a 
privately held firm п Hicksville, New York, that provides credit reports 
to companies in the seafood industry. “But we lacked the time and 
expertise necessary to bring our information systems up to date’ 

Seafood Credit maintains files on more than 50,000 companies, 
which puts itina position ta offer an impartant service ta companies 
attempting to gauge the financial health of prospective business part- 
ners. With offices in five states, the 16-year-old company serves hun- 
dreds of custamers throughout North America. 

Unfortunately, a recent reengineering effort left Seafood's credit 
information scattered among a network of PCs, Thare was no can- 
tral storehouse of information, despite the tens ofthousands of com- 
panies the firm tracks on a monthly basia. “It was a paper-based, 
document-centric system; Martino explains. When customers re- 
quested information, analysts scrambled to dig out the latest two- 
page summary and send it by fax to the requester: 


Cry Web 

Martino, a Long {sland native, contacted the Long laland-based 
Camputer Associates (CA) to help integrate a Web-based golu- 
tion, “We liked the firm's comprehensive approach; he recalls. “Not 
many companies will design your Web site and then go on to de- 
ploy it, host it, provide management tools, market it, and even help 
you link it to your back-office systems; 

CA's NetHaven division contracted to build a naw database- 
driven Web site and than handle all the complex monitoring and 
maintenance that such sites invariably require. Says Martino, "Wa 
wouldn't have ta hire database programmers, system administrators, 
or Webmasters. This was a tremendous load lifted” 

The solution called for collecting all the credit files in a singla CA- 
Openingres database that could be accessed both locally and re- 
motely, via graphical Web browsers. Seafood Credit's analysts and 
customers would have instant on-line access to information about 
any company in the database, just as they would access any other 
Wab site. 

"The Web pages have a clean, crisp design that makes it easy to 
find information” Martino says. “It works on two fronts: ав an intra- 
nat for our analysts and as an ‘extranet’ for customers who want 
self-service access to the same information? 

Getting an intranet on-line ів only half the battle, however, Cus- 
tamers also look to integrators to keep the sitea up and running, 
Unlike the static information that Seafood Credit had maintained in 
the past, the Web site is continually fed with new information from 
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"Seafood Credit's Web site is generated entirely | 
from the database—even the graphics," says 
Steve Mann of Computer Associates. 


the CA-Openingres database, Any changes in the database can 
be made оп a continuous basis with browser-based content-man- 
agement tools. The new information is immediately reflected in the 
Web pages. 

"System administrators typically have to change the HTML files 
to change the Web pages, something that nontechnical users can't 
do on their own; explains Steve Mann, director of product strategy 
at CA. "Seafood Cradit's Web aite is generated entirely from the re- 
lational database—even the graphics. We exploit relational technol- 
ogy to drive Web content? 

Martino says the new Web-based credit service catapults his 
company to the forefront in delivering the very-latest information to 
its customers. "People everywhere are intrigued with the Web, espe- 
cially when you can demonatrate a truly useful service; he says. “Тһе 
new system will atao help ие reduce our production costs by elimi- 
nating almost all the manual work that analysts used to dota access, 
update, and send files? 


INCREASE PRODUCTIVITY AND 
PROFITS WITH KINGSTON. 


Ы" Kingston? is proud to announce 
T the EtheRx” ІСОТХ Fast Ethernet 
т family Affordably priced, the 
sleek 19" Rack-mountable EtheRx 8-роп 
Fast Ethernet hub is compact and full- 
featured. Together with our EtheRx PCI 10/100 Fast 
Ethernet adapters they are a powerful and affordable 
solution, delivering up to ten times the performance of 
traditional Ethernet. 


ts 

Y Uncompromised Performance And Value 

Kingston combines efficient manufacturing with 
industry-leading components to create the most easy-to-use 
Fast Ethernet products available, at low prices that shake-up 
the competition. With Обтап”, Kingston's GUI installation, 
configuration and diagnostic program EtheRx adapter installation 
is as easy as a few mouse clicks. 


Certified Compatibility "NE —- 
Certified by leading Network ЖШ 9 
Operating System developers, 4% €^ 
Kingston's EtheRx Fast. Ethernet. hubs 
and adapters arc designed to unleash the 
power of today's 32-bit Network Operating Systems. 
Plus, every EtheRx adapter comes with more than 
30 drivers for seamless integration for all popular 
network configurations. 


Unequaled Service And Support 

Kingston's networking products are individually tested to ensure 
years of worry-free operation and are backed by a lifetime warranty. 
Kingston's certified network engineers are just a toll-free call away, 
and all EtheRx networking products 


are available ro test free for 30 days, Ki ngston 


so call (800) 337-7039 today. ЕСН 


SED i ы ! 
For more information call Kingston at (800) 337-7039 (Ту, ot look for us оп the Net: Attp://www.kingston.com 
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the job of the integrator to flesh that дит.” 


Once the infrastructural issues are 
dealt with, the actual Web-site develop- 
ment is often fast by comparison. "Low- 
cost, high-speed development cycles make 
long debates over design a waste of time," 
says Forrester Research’s Егіс G, Brown. 
"The new push will be to get applications 
into end users' hands fasr." 

"There's usually no need for lengthy 
analysis-and-design stuff," adds BSG's 
Menell. “The highly structured, step- 
by-step approaches just aren’t effective 
anymore, The idea is to get something up 
there fast. [fit doesn’t work, you fix it.” 

With regard го development tools, 
most corporate developers agree that 
writing the HTML layer is the least-im- 
portant aspect of the process. “АП the 
tools can do that pretty well," admits 
Powell Hamilton, Epoch's director of 
systems and applications. “Far more im- 
portant to usare the tools for interfacing 
front-end Web processes with back-end 
database activities.” Members of Hamil- 
ton's team favor the Oracle Web Server 
for this purpose because they believe Ora- 
cle hasa cohesive vision for nerwork com- 
puting. He also stresses the importance 
of knowing С++, Java, Perl, and CGI 
scripting to establish high-performance 
transaction-processing environments. 


Staying Afloat 
Another big issue that customers face ts 
deciding how to manage their intranets 
after the developers are gone. Frank Mar- 
tino, president of Seafood Credit (Hicks- 
ville, NY), says that this was a prerequi- 
site for his firm's intranet project—and 
one of the main reasons it hired consul- 
tants from Computer Associates (CA) (see 
thetextbox "Keeping Information Fresh 
ar Seafood Credit" on page 88F). 

CA brought its CA-Unicenter tools to 
the rask—an end-to-end systems-man- 
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Bluestone's Sapphire/Web enables you to easily link 
applications to databases. 


agement environment now tailored to 
Web servers and the intranets they sup- 
port. It handles security, event and stor- 
age management, resource accounting, 
and database monitoring. “We can focus 
on the business issues and outsource all 
the technical stuff," Martino explains. 
Intra-Link's Vinson believes that effec- 
tively linking an intranet with legacy ap- 
plications and databases is the best way 
to simplify content management. “There 
are usually administrators in-house who 
are comfortable with existing systems,” 
he says. “The idea is to leverage what's al- 
ready there, to establish an intranet that 
dynamically updates the Web site based 
onchanges to the underlying databases.” 
Intra-Link relies on Bluesrone's Sap- 
phire/ Web for this purpose because of 
its native database connections. Sapphire/ 
Web is a rapid application development 
(RAD) tool set designed for Internet/in- 
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tranet development. “Many of the lega- 
cy systems being placed on-line are very 
proprietary," Vinson explains. “105 not 
always easy to integrate HTML with these 
systems, You need a Web-development 
environment that's open enough го han- 
dle this integration for you." 


The Right Skills 


Information Builders’ Mow cautions 
companies who are hiring small integra- 
tion outfits to look not just for astute Web 
developers, bur for good project manag- 
ersas well, “Project management isan es- 
sential cool, but it’s something that many 
smaller firms don’t have,” he says. “Some 
of these intranet applications stare small 
but can end up massive. Scope-creep is 
common." 

What will rhe future hold? The vision 
is constantly shifting, but there's an ex- 
citement that most VARs say they've nev- 
er experienced before. “Just look atsome- 
thing that's fast becoming routine, like 
ordering products over the Web," Vin- 
son explains. “Customer orders and in- 
ventory updates can go directly into a 
database, Think of all the time that saves; 
phone calls, faxes, data entry, and file 
searches can now all be automated with 
intranet technology. [t's opening up a 
whole new world of opportunities." E 


David Baum (Santa Barbara, CA) isa freelance 
writer specializing in business and technology. 
You can reach bim at dwhaum@sllcom.com. 
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Data Communications magazine presents its fifth 
Switched LAN ShootOut. This seminar is 
designed to help network managers, in one day, 
discern how the leading networking vendors 
address and solve a REAL-WORLD corporate 
network RFP. Vendors will deliver their switched 
network technology and product solutions based 
on a common, real-world network, targeting one 
of two scenarios: 


ІТ NETWORK MIGRATION 


e Recommendations for the continued deployment of LAN 
Switching (Ethernet or Token Ring] 


e When should one implement ATM on the WAN, campus 
backbone, in the building riser, to servers, and to the desktop? 


• What devices [workstations and servers] can benefit from higher 
speed technologies? 


* What will be the role of gigabit technologies {Gigabit Ethernet 
and Gigabit VG] in this network and networks in general? 


_ i — i 
ртм = е SEVERN ак Tuesday, Мау 20 The Westin Hotel 
е What role do routers play 
e What tole should VLANs play? How can МАМ help this SANTA C LARA 


network in terms of network utilization? 
* Will Ihe plans to initially support portbased VLANs in the IEEE Thursday, May 22 The Crowne Plaza Hotel 
standard help this customer? N % үу Y О R K 


е Are VLANs required to manage this network? 
® What is the role of RMON in the network? Wednesday, May 28 The Landmark Hotel 


• Management protocol, SNMP v2 - do we care? LO N D О М 


The vendors will not only present switched network 
solutions, they will 5е required to prove their solutions, 
compare their solutions to the other vendors, as well as 
answer to you and switched network guru Karl Shimada. 

Karl Shimada, УР Market Research for Rising Star 
Research, will serve as the seminar leader. This is Mr. 
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a I'd like to register immediately. 
О Santa Clara 2 New York Ц Londen 


2 Please send me more information. 


| "" | N 
Shimadas fifth LAN ShoctOut, and he knows how to get "- 
the most out of vendors, to get the answers you demand. iss 
отрапу 
Sponsors include: чаш 
—==== Lucent Technologies —^O(———X—X———  tüitia ar 
= ЕЕ Agile Networks Phone Fax. 
m— —À жән. - т=ш= С d wholly cerned nibudiury 
Email 


2 Please keep ma pasted about future events! 
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қ Seating is limited to 200 per site, so register early! Registration fae is 
CABLETRON O ы-ы + e " п US$150.00. To register fax this form to 212/512-3643, or for more 
Wa Compiste Ноно Sohdion” information call 21 2/512-4733. To register online pleose visit vs at 
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- Join Data Communications for a lively day of debate and solutions 


Loop-back Plugs— 
9-pin serial, 25-pin serial 
and 25-pin parallel 
plugs, used for external 


/О port testing. 

Gel the best, most accurate 
lull-system diagnostics package =) 
for all your problem PCs. LS disks 

taining tl l 
Low-Level Formats all hard PC diagnostic tools 
drives Including IDES. Allows on the marke. 
relocation ot Track 0. ‚тет 


Works with any PC regardiess — "97i any PC. 
of 0/5: DOS, Windows 95 & NT, 
0/52, Unix, Novell, etc. 


i 
4 
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5 : Call for upgrade pricing С 
MUSUL oUITWI U... complete new features list! 


ICRO-SCOPE Universal Computer Diagnostics was developed to satisfy 

the expanding need for accurate system diagnosis in the rapidly growing 
desktop computer market. Patterned after super-mini and mainframe diagnostic 
routines, MICRO-SCOPE runs independently of any standard operating 
system, and is therefore at home on any machine in the Intel world. Speed, 
ease-of-use, and razor sharp ACCURACY are a few of the advantages that arise 
from this system independence. Jerry Pournelle awarded MICRO-SCOPE & 
POST- —_— = User's Choice Award in the May 1994 issue of Byte с 


saying: " ame it, this tests it. If you maintain PCs you'll love 


LOW-LEVEL FORMAT—Performs low-level format on all hard drives 
including IDE drives. € TRUE HARDWARE DIAGNOSTICS—Accurate testing 
of CPU, IRQ's, DMÁ's, memory, hard drives, floppy drives, video cards, etc. 

RELOCATES TRACK 0 on hard drives that support relocation. € IRQ 
CHECK— Talks directly to hardware and shows МО address and IRQ of 
devices that respond. 9 0/8 INDEPENDENT—Does not rely on 0/5 for 
diagnostics. Talks to PC at hardware level. All tests аге full function regardless 
of O/S (1.0. Windows, Novell, UNIX, 0/52). € IRQ DISPLAY—Show bits 
enahled in IRQ chip for finding cards that аге software driven (Network, Sound 
Card, eic.). Ф MEMORY DISPLAY—Displays any physical bit of memory 
under 1 MB. Very useful for determining memory conflicts and availahle 
memory space. Ф AND MUCH MORE...We don't have enough space here for 
everything this software can do! 


Govt. Orders: NSN-7030-01-421-6459 


ball How for Special Pricing 


1-800-664-8008 
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Complete Micro-Scope Manual— easy 10 
follow testing procedures and detailed error 
code descriptions. See the features list at left to 
view some of the incredible wealth of testing 
capabilities this program contains. 
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Igor er | | 


Tri-State Logic Probe—works UAW Optional Tutorial 


ғ with Post-Probe and enables testing and PC Trouble Shooting 
down to individual chip level. Videos— Call for tiles and 
current prices, A wealth 
of technical help at your 
fingertips. 
‚ Durable Zip-up Leatherette 
Carrying Case—all your tools 
in one organized easy to carry 
toolkit. 4 
UNIVERSA) - UNIVE 
б 
Post-Probe Diagnostic Card— 
^ when Post-Probe detects an error, 
т a 2 digit BIOS code will display on — 
the card telling you exactly what's | 
wrong with your РС. 100% com- — | 
patible with all ISA, EISA, Compaq mr RJ 
and Micro-Channel PCs,  — 
Micro-Channel Adapter Card— 
(behind Post-Probe card) allows Post- 
Probe to be used with Micro-Channel 
equipped computers. 
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Extensive Post-Probe Manual—exhaustively complete, 
containing BIOS error codes for most PCs on the market. 
Look up the 2-digit error code in this manual and instantly 
diagnose your PC's problem. Also contains common chip 
diagrams, descriptions and complete troubleshooting tips. 
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Approved 
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‘this is the only card that will function In every system on the market. The 
1 documentation is extensive, and not only covers the expected POST 
Codes for different BIOS versions, but also includes a detailed reference to the 
bus signals monitored by the card." —Scott Mueller from his globally 
recognized book, 'Upgrading & Repairing PCs, Second Edition’ 


Includes pads for voltmeter to attach for actual voltage testing under load. 
b 4 LEDs monitor +5vdc -5vdc +12vdc -12vde. Ф Monitors Hi & Lo clock and 
OSC cycles to distinguish between clock chip or crystal failure. @ Monitors 1/0 
Write and МО Read to distinguish between write and read errors. Ф Accurately 
monitors progress of POST for computers without POST codes. % Reads POST 
codes from any IBM or compatible that emits POST codes. ISA/EISA/MCA. 
6 Compatible with Micro Channel computers. @ Dip switch allows easy selec- 
tion of VO ports to read. Includes TRI-STATE LOGIC PROBE to determine 
actual chip failures. Ф Manual includes chip layouts and detailed POST proce- 
dures for ali major BIOSs. Ф AND MUCH MORE...call for more details. 


Govt. Orders: NSN-7025-01-421-6467 


Micro 2000, ING. элле of Professional PC Diagnostic Tools 
1100 East Broadway, Suite 301, Glendale, California, USA 91205 

Toll Free: 800/864-8008 « Phone: 818/547-0125 • Fax: 818/547-0397 
Web Site: http://www.micro2000.com 


International Orders please call: 
Micro 2006 Australia.............. 61-42-574-144 ЕЕЕ 
Micro 2000 ПК.................. 44-1462-483-483 ЕМЕН > Lm. 


Micro 2000 Amsterdam ........ 31-206-384-433 ыш | 
Micro 2000 Germany......,.....49-69-420-8278 i 


Copyright © 1996 Micro 2000, Inc. AU Rights Reurrved 
Circle 381 on Inquiry Card (RESELLERS: 362), 
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As providers take the knife to cost, they’re counting on information technology 
to reduce paperwork and trim inefficiencies. By Cate T. Corcoran 


Cutting-Edge Health Care 


he knee bone may be con- 
nected tothe thigh bone, 
as the old jingle goes, but 
in the world of health 
care, patient data is seldom con- 
nected to anything other than a paper 
chart. That information doesn't fol- 
low the patient around. When a pa- 
tient sees a new doctor, a doctor 
refers a patient to a specialist, or an 
insurer wants to analyze historical 
data on patient care, patient data may 
be unavailable. The apparently sim- 
ple act of transferring a patient's chart 
down the hall to the lab or pathology 
department can occupy multitudes 
of hospital administrators. 

If there's one umbrella concept, 
one goal that characterizes the direc- 
tion of health-care cechnology now, 
it's improving access to patient data. 
Internally, hospitals, insurers, and 
HMOs want to connect their dis- 
parate systems and make better use 
of the information they have. Exter- 
nally, they want access to competi- 
tors' records to run their businesses 
more efficiently and improve the 
quality of care. 

Large providers—hospitals and 
health-care networks—are replacing 
paper records with computerized sys- 
tems to cut administrative costs. 
Most of them are using commercial 
software to do this, from integrators 
(e.g., HBO and Company and IDX 
Systems) and software developers 
that specialize in health care (e.g., 
Cerner and Meditech). 

Some providers in remote loca- 
tions are betting on telemedicine, 
They're setting up WANs that will 
let them consult faraway specialists. 
Also, insurers and HMOs hope some- 
day to be able to access patient 
records that predate their coverage. 
They can then analyze them to deter- 
mine the most cost-effective treat- 
ment plans and coverage. They are 
already putting data-mining tech- 


nology in place to analyze their own 
data. 

However, the main action now for 
integrators in the health-care market 
is providing access to largely plain 
text over privare links, be they intra- 
nets or Virtual Private Networks 
(VPNs) on the Internet, because of the 
privacy requirements of health-care 
companies. 


Internet: А Fast Fix 


Most large hospitals have Internet 
connections for rescarch purposes, 
integrators say. However, few health- 
care companies are using the Inter- 
net or intranets to do business. Inte- 
grators expect intranet projects to 
increase dramatically in six months, 
and some are starting to line up proj- 
ects in this area. The health-care in- 
dustry has been slow to jump on the 
Internet bandwagon because of secu- 
rity issues. 

Many integrators expect health- 
care companies to shy away from 
using the Internet to send patient 
information. However, they expect 
companies to use intranets behind 
firewalls to exchange encrypted data. 
Most firewall products come with 
encryption, and it’s also available 
from third-party companies such as 
Viacrypt, says Seth Nichols, manager 
ofthe health-care market for systems 
integrator Charter Systems. 

HBO and Company (HBOC) has 
several intranet pilots planned for the 
next few months. Some of them will 
let doctors search for patient infor- 
mation on an intranet within an 
enterprise. 

“Te will recurn some demographic 
information to identify the person 
with an address and phone number, 
and physicians will be able to look at 
clinical results in a grid format," 
says Rusty Lewis, HBOC's vice pres- 
ident of research and technology. The 
advantage of using a browser to 


"You can use 
telemedicine to do 


an x-ray, and say 
'yes, it's serious, 
send them up' or 
no, it's not, take 
two aspirin. The 
goal is to provide 
the highest-quality 
care in the most 
efficient manner." 
—Seth Nichols 
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access the дага isthatitexpands the num- 
ber of desktops that can access the infor- 
mation, because hospitals can use ald sys- 
tems with little memory and an external 
modem. You can also access informa- 
поп remotely, saving а trip to the emer- 
gency room, from an office or a home, 
for example. 

HBOC plans го add a Web-browser 
interface to its existing pharmaceutical 
application, which checks for conflicts 


between drugs and allergy reactions апа ` 


manages drug orders. Again, the Web 
browser will let hospitals have more 
access points to the application, Lewis 
says, HBOC is using Java to allow inter- 
action with the program, and the com- 
pany also uses HTML and ActiveX in its 
intranet projects. For example, it is using 
ActiveX to give doctors read-only access 
to test results from different laboratories. 

Cambridge Technology Partners is 
deploying intranets for similar reasons. 
The company just launched a Web- 
browser interface to the Disease Man- 
agement System application it developed 
for a large hospital in PowerBuilder. 
Using the browser interface, physicians 
can look at documents such as referral let- 


Cutting-Edge Health Care 


Diagnosing Health-Care IT 


What does health- 
care information 
technology 
look 11ке? 
Here's a snapshot: 


Expect hospitals and 
integrated health networks 
ta use mainframes, AS/ 
4008, and/or Unix servers 
with PCs used as the client 


Small doctors' offices 
will use PCs only. 


Windows NT is not yat 
widely in use bacause it's 
too new of a product, al- 
though some integrators 
are allracted by the Micro- 
soft connection. 


| Big insurance compa- 
nies generally use the IBM 


Development tools are 
ihe waual grab bag of every- 
thing from C++ to Visual 
Basic. However, hospitala 
are not big on developing 
applications. They use 
packaged applications 
from such companies aa 
HBO and Company and 
IDX Systema. There is tittle 
to na customization 
beyond changing fielda In 


front end. 


ters, educational materials, and guide- 
lines attached to patient records, which 
are stored on heterogeneous systemsin a 
variety of formats. 

The Disease Management 5ystem 
itself—the first electronic record system 
that all the departments can access—lets 
the hospital change the way it treats 
patients, allowing a group of specialists 
to treat each patient as a team. The hos- 
pital has also been able to track patient 
treatments and outcomes to determine 


390 mainframa. 


databases. 


the best courses of treatment for a par- 
ticular disease. 

IDX Systems, which is one of the lead- 
ing health-care integrators, recently be- 
gan shipping a browser interface for its 
line of clinical management, billing, 
scheduling, and managed-care software. 
IDX has installed the interface, called 
ОшКеасһ, at four customer sites. Autho- 
rized physicians can dial into the appli- 
cation using any Internet connection and 
view certain kinds of patient information, 


Medicine's Not a Desk Job 


octora and nurses move from room ta гаот and floor to floor, 
frequently practice in more than one location, and occasionally 
visit patients at home. They scribble notes as they go, all of which even: 
tually, in the best of all possible worlds, need to be entered inta a 


computer for latar reference. 


Medical Communications Systems has put together hand-held 
systems and wireless networks for group practices. А patient checks 
inwithabarcode card, which automatically pulla up any existing infor- 
mation onto the receptionist's desktop screen. The patient an- 
swers the usual questions about why ha or she ів seeing the doctor, 
allergies, and former illnesses. Later, the doctoraccesses that same 
information on a hand-held computer-usually a Fujitsu tablat con: 
nected via a Proxim wireless netwark-and enters diagnostic notes 
into the system. The application is menu-drivenand doesn't use hand- 
writing recognition, which ia still unreliable, says Salaam Desai, 


MCS's president. 


You can integrate the software, which MCS writes Iteslf, witha 
custom billing module or existing Electronic Data Interchange 
(EDI) systems to reduce administrative work and improve access 
to data. The company can customize the application to aocammo- 
date different types of doctors. Ап entire system with desktops and 


hand-held devices for three to four users would cost about $26,000, 


MOS is working with partners in tha defense industry and alse- 
where to develop full-motion video on hand-held computers and pat- 
tam recognition. With full-motion video, a doctor could interpret a 
CAT scan or MRI on a hand-held device, or paramedics in an ambu- 
lance could consult doctors remotely. Such a product might be avail- 


able in two years, Desai estimates. 
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"Hand-held computers can reduce administrative 
work and improve access to data." -Saleem Desai 


The company is also researching using computers to recognize 
patterns and count cella in pathology slides, pap smears, and blood 
tests. Pattem recognition won't replace physicians, who are neces- 
sary to diagnose ilinesses, butitcould replace some technicians and 
improve accuracy, Desai gays. The technology will need FDA approval 


and might be available in three to five years. 
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even if they don’t use IDX’s software. 

It will be useful when IDX’s clients refer 
their patients to outside specialists, says 
Ken Kaufman, IDX's director of prod- 
uct marketing. Typically, when this hap- 
pens, the specialist doesn’t have the 
patient's chart and doesn’t know what 
procedures the referring HMO covers. 
Sometimes, the referring physician will 
send a partial chart by courier. OutReach 
will give specialists instant access to finan- 
cial and coverage information. A future 
version will provide patient-care history. 

Other health-care products that make 
use of the Internet are starting to emerge. 
Charter Systems is keeping its eye on 
Health Vault from Healtheon (Palo Alto, 
CA). This electronic patient-record soft- 
ware is aimed at HMOs, Healtheonis also 
creating an application that employees 
can use to compare health-care packages 
offered by their employer. The program 
will be interactive, letting users enter 
the names of their doctors, number of 
dependents, and where they live to com- 
pare benefits. They can also enroll and 
change benefits using the application. 


Electronic House Calls 


Videoconferencing and multimedia are 
being used to deliver specialized exper- 
tise to patients in remote areas or who are 
difficult to move, such as prisoners. 
One of the most interesting projects in 
the videoconferencing area is a pilot 
that was put together by Charter Systems 
for Fletcher Allen Healthcare ( Burling- 
ton, VT). The project —Fletcher has just 
received funding for it and put out a 
Request for Proposal (RFP)—will create a 
regional health network linking about 750 
doctors in the area with telemedicine, 
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Cutting-Edge Health Care 


Rx for Data Warehousing 


ata warehousing is à big trend among 
heallh-cara companies, especially 
insurers. They have information that has 
been shut up in mainframes or scattered 
among disparate systems for years. Thesa 
giant integration efforts often fall to the big 
guys, such as EDS, which have custom 
methodologies to determine business 
needs and system architectures. They use 
theseto create amodeland then use a vari- 
ety of customand commercial programa to 
extract data from exiating systems and 
transformit into a common format. 
HBO and Company, for example, haa 
written software {о reconcile different ways 
of representing health-care data. You can 


e-mail, and [nternet access for research. 

The pilot system Charter created used 
PC-based teleconferencing products from 
V-Tel and P'ictureTel along with Intel's 
ProShare. Physicians can attach medica! 
appliances such asa stethoscope to a Pen- 
tium PC and transmit the information. 
The teleconferencing system, which used 
two 128-Kbps ISDN lines, can also trans- 
mit x-rays, full-motion video, and ultra- 
sound images, The video runs at 30 
frames per second and has a latency of 
less than one-tenth of a second. Each 
telemedicine PC will cost approximately 
$11,000, Charter estimates. Fletcher plans 
to put one on every physician’s desktop 
so they can consult remotely. 

"If someone bumps their head skiing 
at Stowe, and you're not sure how seri- 
ous the injury is, traditionally you throw 
them in an ambulance and drive them to 
Burlington, which is expensive," says 
Seth Nichols. "You can use telemedicine 
to look at the head, to do an x-ray, and 
say ‘yes it's serious, send them up’ or ‘no, 
it’s not, take two aspirin.’ The goal is to 
provide the highest-quality care in the 
most efficient manner.” 

Being able to record these sessions and 
store the information in relational data- 
bases is crucial for record keeping and 
later analysis, integrators say. System 
Concepts Associates sells a telemedicine 
Pentium PC with sofrware that can record 
verbal comments, heartbeats, and images, 
saving them ina Watcom database so they 
can be accessed or augmented later ac- 
cording to the patient's or doctor's name. 

Integrators may be surprised го learn 
of such cutting-edge projects in health 


write female, for example, as F fem, or 1.1DX 
Systems has а program calied ConnectR. 
it will send data between incompatible envi- 
ronments in any messaging format. 
Playing in this arena will probably mean 
using health-care-specific messaging stan- 
dards such as Common Object Request 
Broker Architecture (CORBA) Med, HL7, 
and Hewlett-Packard's Andover Working 
Group (AWG). HL7 ia the most wide- 
spread, covering messaging formats for 
admitting and discharging patients, sched- 
uling, billing, and other activities. It speci- 
fies a simple medical record and may evolve 
10 cover mora complexity and more man- 
aged-care data and areas of clinical care. 


"The Web browser will let hospi- 
tals have more access points to 
applications." -Rusty Lewis 


саге. Historically, this industry has been 
slower to computerize than others. That's 
partly because of the multimedia nature 
of its data, which requires more expen- 
sive and advanced technology than, say, 
the numerical information that's bandied 
between banks, Health-care companies 
are also under pressure to save money, 
not spend it. However, if a technology 
canbeshown to cut costs and deliver bet- 
ter care at the same time, health-care 
providers will chart their course right to 


it. 


Cate Т, Corcoran writes about information 
technology from San Francisco. You can reacb 
her at cake@hooked.nat. 
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Parallel Goes Populist 


Parallel computing finally sheds its supercomputing shackles and helps 
ordinary PCs find the processing power they crave. 


By Dick Pountain 


hen will parallel processing arrive in mainstream 
computing?” It’s one of those infuriating questions 
that always seems to require the answer, “Next year.” 

We continually need more and more computing 
power torun applications such as 3-D graphics, MPEG video, and 
huge SQL queries. Using multiple processors seems an obvious 
way to supply that power. The problem is software. 

Although operating sys- 
tems such as Windows NT 
support multiple processors, 
desktop PC applications have 
yet to fully exploit this capa- 
bility through internal multi- 
threading. Even with more- 
sophisticated enterprise-leve! 
software, a portability prob- 
lem exists: Until recently, 
parallel programming tech- 
niques have been so hard- 
ware-dependent that a pro- 
gram that runs on one 
parallel architecture needed 
to be rewritten to run ona 
different architecture. 

The result? Parallel pro- 
cessing remains within the 
realm of supercomputing, a 
technology for defense 
departments, aircraft design- 
ers, physicists, and weather 
forecasters, These groups 
write their own code and 
budget accordingly; their 
world is a long way from the 
world of shrink-wrapped 
software. 

Bur that profile is chang- 
ing. Today, commercial appli- 
cations ranging from multimedia servers to data warehousing 
systems are demanding the power that parallel processing offers. 
Atthe same time, three main technical developments—new hard- 
ware designs, clustering, and advances in program-code porta- 
bility—are allowing parallel processing to break through into 
wider markets. 

Change is comingata critical time. Parallel computing's super- 
computing shackles, combined with a shrinking defense market, 
created a crisis in recent years that sent technology leaders like 
Thinking Machines and Kendall Square Research to the wall and 
even forced a famous name like Cray to merge with Silicon 


Graphics. At the same time the desktop PC market is groping its 
way toward parallelism. 


Switching to Success 


The first ofthe three important trends—hardware innovations— 
sees designers moving to high-speed switched interconnects. 
These interconnects can make distributed-memory massively 
parallel processing (MPP) 
machines appear to pro- 
grammers like shared-mem- 
ory symmetric multipro- 
cessing (SMP) machines, 
which enormously simplifies 
programming them, 

The key to success in 
designing a parallel comput- 
er is to get the right balance 
between the processing 
power of the CPUs and the 
communication bandwidth 
between them; any imbal- 
ance here will mean that 
some of the CPUs will be 
starved of data and the 
advantage of parallelism 
lost. The crucial metricis the 
bisectional bandwidth ot the 
whole system, which you 
deriveby conceptually divid- 
ing the network of CPUs in 
half and measuring the data 
rate across this divide. The 
result reflects the potential 
performance on real-world 
problems when the data is 
not optimally placed. Early 
designers of parallel com- 
puters experimented with 
exotic topologies like 3-D toruses and higher-order hypercubes 
to optimize this balance. Today, the emphasis has moved to archi- 
tectures where the CPUs are connected via digital crossbar switch- 
essothat any node can be connected quickly to any other. In this 
way, each CPU can be just a hop or rwo away from any other, 
regardless of the physical topology. 

Such switched-interconnect fabrics make it possible to allo- 
cate a single large virtual address space to all the separate mem- 
ories of a physically distributed system. Thus, the machine 
appears to programs as a shared-memory machine but without 
the bus-contention or arbitration bottleneck because when two 
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Managing Data 


nodes are actually connected, they alone 
have access to that piece of interconnect. 
By placing crossbar switches on every pro- 
cessing node, you can make the bisec- 
tional bandwidth scale linearly—every 
time you add more processing power, you 
are also adding more communications 
bandwidth. The same technique applies 
equally to ИО, so disk drives may also be 
connected via crossbar switches, allowing 
you to momentarily attach any disk to any 
CPU node. 

To see how switched interconnect 
works, consider Silicon Graphics’ new 
S2MP multiprocessor server technology, 
employed in the Origin2000 multimedia 
server. SGI describes S2MP asa distributed 
shared-memory architecture. It scales up 
to 128 processors (MIPS R10000 RISC 
chips) and 256 GB of memory. This phys- 
ically distributed memory—up to 4 GB per 
node—appears to the Irix operating sys- 
tem as a single shared memory, thanks to 
a pair of custom ASICs, the hub and the 
router containing six-way crossbar 
switches, and a superfast point-to-point 
wiring called CrayLink (which SGI inher- 
ited from Cray Research). A third ASIC, 
called Crossbow, provides switching to 
ИО devices. Every node board contains 
one or two CPUs and a hub, and they 
connect via CrayLink through router 
boards that can link any node to any other. 
Each hub also controls a separate direc- 
tory memory to store information about 
the cache status of all the main memory 
within its node. The hub uses this infor- 
mation to provide scalable cache coher- 
ence and migrate data to a node that 
accesses it more frequently than the pre- 
sent node. Às a result, the bisectional 
bandwidth scales linearly, at least up to 32 
processors: 

1.25 GB per second 
2.5 GB per second 
5.0 GB per second 


8 processors 
16 processors 
32 processors 


Clustering for Comfort 


The trend toward clustering, where 
groups of workstations or PCs employ а 
middleware layer to make them behave 
like a single parallel computer, means 
that companies can leverage their exist- 
ing hardware investment by using the 
LAN as a “supercomputer” during off- 
peak periods, and thus lower the entry 
barrier to parallel computing (in theory, 
anyway). Clustering treats a network of 
separate computers as if it were a single 
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Pushing Parallel to Wider Markets 


main memory 


- ,^ То intercemection fabric 
Links any node 


Sünde. || Retr «ТЕ 


Directory memory: 
idm кілді Main memory. 
Up to 4 GB per node. 


Makes it possible to allocate a single 
virtual address space. This makes 
programming easier because MPP 
machines appear 10 programmers 
Ше shared-memory SMP machines. 


Silicon Graphics' new multiprocessor server technology, 


S2MP, eases some formidable programming problems. 


The same switched interconnection technique used to link 
processor nodes can also join processors to storage devices. 


computer. This approach has been used 
for many years in the minicomputer sec- 
tor by firmslike DEC, Tandem, and Pyra- 
mid for high-availability, fault-tolerant 
servers. 

You can implement clustering using 
software alone, a concept made popu- 


lar by PVM (Parallel Virtual Machine), a 
message-passing environment, There are 
implementations of PVM for many fla- 
vors of Unix and now for Windows PCs 
(see “Parallel Computing Windows 
Style,” May 1996 BYTE). This approach 
created the “supercomputer”—actually 
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"ныне fevetateeyys 


Т great ide inthe орана computing 
| orld has always been between shared- 
memory and distributed-memory architec- 


tures, With shared memory ,alithe CPUs are 


‘conn d bus tothe same pool р 
. of memory. n distributed: ithe 

scissa 'odes 

bysending messages veran infawonnect: 

ing network. - 

"Shared-memory systems are commonly 
| called symmetric multiprocessing (SMP) sys- 
tems, and distributed-memary machines 
referred to as massively parallel processing 
(MPP) ormessage-passing systems, The 
main advantage of SMP вувіетві is that they 


аге easy (о program; all the variables livein 


thesame memory space so that the machine 
_ looks likea single CPU to the program. The 
downside of SMP systems is that the bus 
becomes a bottleneck as all the í CPUs con- 
tend for access to the memory. This essan- 


tially limits the scalability of pure SMP sys- 


temstotens rather than hundreds of ргосез- 
sors. Mast commercial multiprocessor 
servers with four to eight processors are 
SMP designs. 

MPP systems don't suffer the bua: bottle- 


a network of 117 Sun workstations— 
used to render frames for the movie 
Toy Story. 

The Message Passing Interface (MPI), 
with language bindings for C+ + and For- 
tran, lers you build portable parallel 
applications to run on clusters of work- 
stations. It consolidates the best fea- 
tures learned from PYM, the European 
PARMACS, and several proprietary sys- 
tems from IBM, Intel, and nCube. The 
second version, MPI 2, has just been 
released and adds advanced features like 
dynamic process management, parallel 
O, and real-time extensions. 

For problems like rendering, in which 
computation outweighs communication, 
a cluster will deliver acceptable perfor- 
mance even over an Ethernet. But other 
problems need a faster transport more 
closely matched to the power of modern 
CPUs. A typical example is the Alpha AXP 
cluster at Tampere University in Finland; 
21 DEC Alpha workstations connected via 
an optical asynchronous transfer made 
(ATM) switch operating at 10 Gigabits per 
second and delivering supercomputer 
performance of 4.6 GFLOPS. Such mes- 


кы e 


/ ing Out SMP and MPP 


Ала А ы АЛАН Қалы аған 2512. лает 


nack problemi because there's noshared | 
bus and so no contention for memory 
‘access; using the fastest ero onem fey 
‘scale up to hundreds or thousanda of | 
в. However, programmingapure | 
MPP computers dificult as each node must | 
beloadedwith a separate programsegment, | 
which contains lots of extra communication | 
codetosend messagestocode running on 
other nodes; this also makes the overallappli- | 
cation depend c on the exact topology of the | 
interconnecting network. From the point of | 
view of running parallel applications, а вітрів. 
network of workstations behaves like an 4 
MPP machine, with all the same program- | 


ming d difficulties, | 


There's an equivalent divide in the realm | 
‘of disk I/O, between shared-disk and a 
"shared-nothing" architectures. An ЭМР | 


system will typically share disk drives | 


between processing nodes, which requires | 

special disk drivers anda distributed | lock | j 
manager. (DLM) to prevent differentproces- | 
sors from simultaneously iryingto wrileto | 
the ҮШ location. An MPP system typical- | 
ly will attach disks to individual nodes, so. 

neither memory nor disk are shared (hence j 
“shared nothing"). | 


sage-passing clusters are suitable for sci- 
entific and engineering applications, 
where the use of PVM or MPI can resultin 
a great deal of code portability for semi- 
custom software. But in the commercial 
sector, where accelerating SQL database 
queries is the main task, there’s a new 
emphasis on SMP clustering. 

Basically each node in a cluster 
becomes an SMP computer in its own 
right, with a smart interconnect designed 
ro make the whole cluster look to soft- 
ware like it’s a single SMP machine, thus 
there’s no need to change any application 
software when you add more nodes. This 
sort of architecture is often referred to as 
nonuniform memory access (NUMA) 
because the speed of a memory reference 
is different within an SMP node and 
between nodes. NUMA promises to com- 
bine the easy programming benefits of 
SMP with the scalability of MPP and it’s 
likely to be the future for parallel com- 
puting, especially once Microsoft sup- 
ports it through its Wolfpack technology. 

A good example of clustered SMP is 
Sequent’s NUMA-Q architecture (see 
“The Network in the Server,” July 1996 


BYTE). NUMA-Q is built out of nodes 
called “quads” that are complete SMP 
computers, each containing four Pentium 
Pro processors on a 500-МВрѕ shared 
bus and a proprietary 1-GBps intercon- 
nect called IQ-Link. You could use IQ- 
Link for message passing, but Sequent has 
developed middleware that makes the 
links memory-coherent so that the whole 
cluster appears to be one large shared 
memory, IQ-Link monitors the Pentium 
Pro processor bus and so knows when it 
must respond to requests for memory 
locations outside the range of memory 
addresses assigned ro this quad. The link 
examines its own large cache and, if the 
requested data cannot be found there, for- 
wardsthe request to the other quads quite 
transparently to the database and appli- 
cation software. 

Tandem's ServerNet implements a 
somewhat similar NUMA architecture, 
using a packet-switched interconnect 
based on 800-Mbps six-way crossbar 
switchesand a “worm-hole” routing algo- 
rithm (i.e., message headers may leave a 
node before the tail has arrived) to mini- 
mize latency. The great advantage of these 
clustered-SMP architectures for com- 
mercial database operations is that they 
will work with common software like 
Windows NT Server, SQL Server, or Ora- 
cle, and the [ntel-based node boards 
should be relatively inexpensive. 


Portability 


The lack of portability of program code 
between different parallel architec- 
tures remains a major stumbling block 
for new commercial customers, com- 
panies that typically place great impor- 
tance on after-sales support. Parallel 
computing is caught in a vicious circle: 
The lack of commercial software hinders 
parallel hardware vendors from selling 
machines, while software vendors will 
not spend money porting their code to 
parallel machines because the market is 
roo small. 

However, newly invented software lay- 
ersnow disguise the underlying machine's 
topology and allow programs ro be more 
easily ported between machines. For 
example, bulk synchronous parallelism 
(BSP}, anew parallel programming mod- 
el, can allow the same parallel application 
to run onan SMP machine, a cluster using 
PVM or MPI, or a distributed-memory 
MPT machine. Several of these trends may 
combine within one architecture, as in 
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In Нуур, time is money. And when an 
editor is faced with storing and archiving film, 
nothing takes longer, (Except watching a 
Civil War documentary.) But fortunately, 
there's the Quantum DLT™ tape drive, It has 
а screaming 5MB/sec. transfer rate and a 
massive 35GB of capacity (native). That's 65% 
better performance and 40% more capacity 
than our competition. Which may explain 
why Avid Technology, (a leader in editing 
equipment) offers Quantum DLT tape drives 
for their editing systems, For а free DET 
Technical Information Kit on our full DET 
line, call 1-800-624-5545, extension 131 or 
visit us at http;//www.quantum.com. For 
an action film where the hero blows up but 


never gets hurt, visit your local video store, 


Quantum” 


CAPACITY FOR THE EXTRAORDINARY 


Circle 360 on Inquiry Card. 


Managing Data 


Sequent's NUMA-Q architecture, which 
employs clusters of SMP machines witha 
fast switched interconnect. 


Grand Strategy 


Don’t think that the traditional super- 
computer market has gone away com- 
pletely; supercomputers are a strategic 
resource for the defense industry, so no 
government would let that happen, 
There are still several manufacturers 
working on MPP machines to solve the 
Grand Challenge problems in particle 
physics, fluid dynamics, and atmospher- 
tc modeling. In the United States, MPP 
activity is concentrated around the cur- 
rent main source of funding, the Depart- 
ment of Energy’s Accelerated Strategic 
Computing Initiative (ASCI) program, 
which was set up to develop simulation 
technologies that can check the safety of 
nuclear weapons without underground 
testing. The chief centers for ASCI are the 
Sandia, Los Alamos, and Lawrence Liv- 
ermore laboratories. 

Intel's huge MPP machine, called ASCI 
Red, made headlines last November when 
it performed more than 200 GFLOPS on 
the MP Linpack benchmark. When com- 
plete, the machine should exceed the elu- 
sive teraFLOP barrier. The 1 1-cabinet con- 
figuration (out of an intended 86) 
contained 688 compute nodes with 1376 
200-MHz Pentium Pro processors and 
more than 80 GB of memory. It recorded 
213 GFLOPS, a peak performance of 400 
MFLOPS fram each two-processor node. 
IBM is also involved in ASCI with its 
RS/6000 SP system. 

InSan Francisco, Tera Computer builds 
what some believed to be an extinct species: 
a parallel supercomputer based on propri- 
etary computing nodes, The Tera isa 
shared-memory machine that uses aclever 
multithreaded CPU architecture and a 
packet-switched interconnect fabric; each 


WHERE TO FIND 


КУ dfewv.sequent i 


= Eus 


-1880 
Ки WWW. i em 


idis icrosoft ТЕП САША? 


8-285-6000- 
info@tandem, eom 


И: Computer 
Systems 


Beaverton, OR 
503-626-5700 


BENA B BYTE MAY 1997 


Parallel Goes Populist 


ЕТІ Wolfp 


ack Means 


for Parallel Computing 


icrosoft's clustering enhancement 

Ног Windaws NT Server, code-named 

| орав aims to extend the operating sys- 
tem's symmetric multiprocessing (ЗМР) 


. capabilities in two key areas: high availabili- 


_ лу (їе, fault tolerance) and scalability, Mark 
Wood, product manager for Wolfpack, is 
quick to point out that "Wolfpack clusters 

aren't a substitute for RAID or regular back- 

| ups-they're a part of server protection." 

Wolfpack willbe introduced in two phas- 
ев, The first phase, which should be available 
about the time you read this, emphasizes high 
availability for traditional aerver applica- 
tions. It supporte only twin-processor clus- 

- tere, with a fail-over capability во that if one 
ргосвввог fails, the system will recover 
automatically by migrating all its workload 
onto the other CPU. These clusters are ini- 

tially going to be buill by connecting two sys- 

tems through a SCSI bus using SCSI-2's 
multi-initiator connection. Because not all 
SCSI host adapters support the SCSI 
Release/Reserve command the same way, 
Microsoft has created a hardware certifica- 
tion pragram. Initially, Microsoft will be certi- 
fying only complete configurations (includ- 
ing servers, storage, and the interconnect). 
"When it becomes practical; adds Wood, 

_ “we will certify individual components, But 
at first, Microsoft wants to make sure things 
go smoothly, 

Once you've set up your hardware, you 


processor switches context every 3-nscycle 
among as many as 128 distinct instruction 
streams (“hardware threads”), Each stream 
may issue as many as eight memory refer- 
ences without waiting for earlier ones to 
finish, which hides much of the memory 
latency, At the 333-MHz clock speed, each 
processor has a peak memory bandwidth 
of 2.67 GBps, and the machine can support 
up to 256 processors (700 GBps in total), 
which Tera claims is 95 percent sustainable. 

А European Community initiative 
called Europort (part of the ESPRIT pro- 
gram) has successfully encouraged the 
porting of some of the most widely used 
industrial design applications (for auto- 
mobiles, aerospace, pharmaceuticals, and 
cartoon animation, among others) to a 
variety of parallel computers. The pro- 
jects have proved that the performance 
increases more than justified the cost. 
Europort's success stems from irs uniform 


use а wizard in Wolfpack Manager to create 


sels of applications that you want to cluster. 


Thesa sets аге called cluster groups. Each 


cluster group gels an IP address. Using IP 


addresses like this enables off-the-shelf appli- 


cations to take advantage of Wolfpack with- 


out any special client software. 

Phase two of Wolfpack will be more inter- 
esting from a parallel computing viewpoint. | 
The technology will support clusters of | 
more than two nodes over interconnacis such 
as Fibre Channel. In addition, Wolfpack will 
offer dynamic load balancing averand above 
fail-over. This will enable the OS ta migrate 


work from one CPU to another {о maximize 
throughput rather than to just recover from а 
crash, 


Beyond this stage, NT with Wolfpack will 
become a tempting choice of OS around 


which to design a clustered-SMP comput- 


er since it will support all the important high- 
speed interconnect technologies like asyn- 


chronous transfer mode {АТМ} and Fibre 


Channel through its standard driver model. 
Phase two, scheduled for 1998, will sup- | 
port SOL Serverin shared-nothing disk con- 
figurations but will not contain a distrib- 
ціва lock manager (О.М) for shared disk 
access (which Microsoft was considering | 
at one time). However, many parallelized 
enterprise databases lika Oracle have 
already implemented distributed locking at 
the application leval. 


programming approach based on message 
passing with PVM. Bur also contributing 
was the initiative's organizational struc- 
ture: Each porting consortium had to 
include not just the code vendor but sev- 
eral end users of the code and a parallel 
programming specialist. 

Perhaps asking when parallel comput- 
ing will hit the mainstream isn't the right 
question. Rather, we should ask if one 
declining and one growing industry sec- 
tor—supercomputing and PC-based 
client/server computing, respectively— 
can combine to make parallel computing 
viable for general business. Thanks to 
the three important technical innovations 
we're seeing today, the answer appearsto 
be “Yes, they can.” 0 


Dick Pouniain is a BYTE contributing editor 
based in London. You can reach bim at 
dickp@bix.com. 
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Avoiding Hostile Applets 


How to minimize the risks of executable content. 
By Gary McGraw and Edward Felten 


ava promises to relieve many of the headaches devel- 
opers encounter when they migrate code among dif- 
ferent types of machines. Its built-in portability also 
gives rise to applets, special Java programs that can 
enliven a Web page. Java-savvy browsers, including Netscape 
Navigator and Microsoft Internet Explorer (MSIE), automati- 
cally download and “interpret” (i.e., run) any Java applet they 
find embedded in a Web page. 
Java code's ability to run on 
many diverse platforms makes 
such magic possible. 

However, this technolo- 
gy also allows unscrupulous 
applet designers to invade 
your machine. Realistically 
speaking, there is no such 
thing asa 100 percent-secure 
computer system. Bur be- 
cause Java applets are excep- 
tionally сазу to download, 
users might be exposed to 
significant risks without even 
knowing it. These days, with 
Java applets everywhere and 
with millions of people using 
Java-enabled browsers, you 
need tb know where you're 
pointing your browser. 

The problem is that there 
is no pat solution here. The 
bad news: There are risks. 
The good news: Java's de- 
signers were well aware of 
these risks and did their best 
to limit them. For instance, 
the increased use of digital 
signatures (which authenti- 
cate code as coming from a 
trusted source) in JDK 1.1 helps with risk reduction. 

Still, you are vulnerable, and for now there's not a lot you 
can do. Although Java marketing hype tends to ignore and gloss 
over the risks, you're better off knowing about them, even if 
there's little that you as a Java user can do except to limit your 
exposure to Java and other forms of executable content (e.g., 
ActiveX, JavaScript, Safe-Tcl, and Telescript). 

What potential problems does executable content raise? 
There are four basic categories: attacks that modify a system, at- 
tacks that invade a user's privacy, attacks that deny legitimate 
use of a machine by hogging resources, and attacks that antago- 


nize a user. (See the table "Four Classes of Attacks" on page 90.) 
Keep in mind that this table only gives a flavor of the kinds of 
things that are possible and is Бу no means complete. 


System Modification 


А programming language as powerful as Java has the ability to 
modify data — whether it's in a computer's memory or in the file 
system. Java includes prede- 
fined classes with methods 
that can delete and other- 
wise modify files, modify 
memory that's in use, and 
kill processes and threads. 
This power hasthe potential 
for abuse. 

System-modification at- 
tacks make up the most crit- 
ical risks. Java's designers 
have given much thought 
to disallowing this class of 
attacks. In contrast, ActiveX 
has no limitations on its be- 
havior once it's invoked. 

In the most serious cases, 
system modification in- 
volves intrusion into the sys- 
tem itself. Java misuse can 
create an avenue of attack. 
Given that system crackers 
will use any tool available to 
compromise security (thus 
gaining entry and user priv- 
ileges), Java's designers and 
implementers must ensure 
that Java does not provide 
new ports of entry intoa ma- 
chine. (Users can't do any- 
thing but be careful about 
their Java use.) And because Java works on many different plat- 
forms, a successful attack on, say, Solaris machines will also be 
successful on Windows NT machines. Never before have cross- 
platform attacks been such a distinct possibility. 

The bad news is that using Java to break into a machine is 
certainly possible. Attack applets—ones that implement sys- 
tem modifications—have been demonstrated in the laboratory. 
Princeton University's Safe Internet Programming Team, which 
has discovered many of Java's known security holes, has created 
attack applets that exploit these holes. Patches have been devel- 
oped that make these attacks impossible, but the possibility of 
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other sophisticated attacks always pre- 
sents a risk. 

With today’s mission-critical comput- 
ers, system-modification attacks could 
corrupt financial records in a seemingly 
secure database, leading to financial loss 
and corporate bankruptcy, or modify hos- 
pital patient records, possibly leading to 
incorrect treatment and even death. Care 
must be taken not to expose critical sys- 
tems to new lines of attack. Since crack- 
ers flock to the latest and greatest vul- 
nerabilities, it's important that Java not 
become a cracking tool. 


Invasion of Privacy 


А second general type of attack discloses 
confidential information about a user 
or a host machine. For example, in Unix, 
access to the /etc/passwd file (which 
contains user names and encrypted pass- 
words) makes it possible to mount a pass- 
word-cracking attack that can open a ma- 
chine to attackers. 

A system can also leak other sensitive 
information: Consider an unscrupulous 
company's being able to steal а competi- 
tor's secret business plan through corpo- 
rare espionage. Individual users should 
consider whether they would want their 
private e-mail or financial records to be 
made public. Any confidential informa- 
tion that can be e-mailed or otherwise 
transferred over a network is subject to an 
invasion-of-privacy attack. 

With Java, the standard mail-forging 
attack is much more serious because dou- 
bly forged e-mail is a possibility. The ap- 
plet uses a patsy system to send fake mes- 
sages, disguising its actual origin. (See the 
figure "Doubly Forging E-Mail with an 
Applet" on page 92.) 

Finally, the sound capability present 
in many systems today opens up а new 
kind of eavesdropping. If an attacker can 
gain control of a system's microphone, 
it's possible for him or her to listen in on 
the area immediately surrounding the 
system. More subtle eavesdropping in- 
cludes monitoring process tables and file 
access, A Web-based version of eaves- 
dropping might include keeping track 
of which links a particular user follows. 

Java successfully defends against some 
of these types of attacks. For example, file 
VO has especially tight controls. However, 
this is countered by the fact that applets 
always havea channel over which to send 
back information. Thar's because applers 
can always talk back to the server where 
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Avoiding Hostile Applets 


Four Classes of Attacks 


The four basic types of security attacks, ranked in order of severity. Hostile 
applets fall into two types: attack applets, serious system- -modification 


attacks; and malicious applets, the three less-serious-risk classes. 


Attack class Explanation 


System modification The most severe attack 


Consequences Java defense 


Severe Strong 


applets; seen only in labs so far. 


Invasion of privacy 
mail forging. 
Denial of service 


Malicious applets; includes 


Malicious applets; can bringa Moderate 


Moderate Strang 


Weak 


machine to a standstill. Many 
examples on the Web. May 


require rebooting. 
Antagonism 


Malicious applets; annoying. 


Light 


Most commonly encountered. 
May require restart of browser. 


they originated. Mail forging is harder to 
defend against. Short of disallowing con- 
tact toa clients ports, mail-forging attacks 
are not likely to go away. 


Denial of Service 


Denial-of-service attacks make system 
resources unavailable for legitimate pur- 
poses. They occur when a process siphons 
more than the standard allotment of re- 
sources, essentially hogging the machine, 
There are many subcategories of denial- 
of-service attacks. Some examples include 
completely fillinga file system or using up 
all available file pointers; allocating all 
of asystem's memory, creating thousands 
of windows—effectively denying access 
to the output screen or to the window- 
event queue; and using all of a machine's 
CPU cycles by creating many high-prior- 
ity threads. Although denial-of-service 
attacks are of real concern, Java's design- 
ers have not properly addressed them. 

There is some debate over the rela- 
tive importance of stopping denial-of- 
service attacks. [n most cases, denial of 
service comes closer to the category of at- 
tacks that antagonize the user than to any 
other category. This is because recovering 
from a denial-of-service attack is usually 
easy: You just reboot the machine. Even 
so, denial of service for mission-critical 
computers can be serious; you certainly 
don't wanr to be rebooting crucial links 
in your system chain. For example, imag- 
ine the mayhem that would erupt if an ap- 
plet clogged the machines that run the 
stock market: The resultant losses could 
be staggering. 

Denial-of-service attacks are one of the 


most common Java security concerns. For 
liveexamples, see Mark La Due's Hostile 
Applets Home Page at http://www.math 
gatech.edu/— mladue/HostileApplets 
html. Implementing such an attack is not 
hard; however, stopping one is, because 
the current Java security model does not 
Offer a good solution to this problem. 


Antagonism 


Less odious, but still of concern, are at- 
tacks that merely annoy a user. Playing 
unwanted sound files through a speaker 
or displaying obscene pictures on a mon- 
itor are two examples. Other seemingly 
antagonistic attacks can be the result of 
simple programming errors. 

As mentioned above, some denial-of- 
service attacks can be classified as merely 
antagonistic. À window-popping attack, 
for example, can be just an annoyance, 
depending on the window manager in use. 
Judgingthe severity and category ofa par- 
ticular attack is always a subjective and 
context-sensitive problem. 


Java's Lines of Defense 


To combat all four classes of attacks, Java 
security reliesonthree prongs of defense: 
the Byte-Code Verifier, tlie Applet Class 
Loader, and the Security Manager. To- 
gether, these prongs perform load- and 
run-time checks to restrict access to file- 
system, network, and browser internals. 

Each of these prongs depends т some 
way on the others. For the Jaya security 
model to function properly, each part 
must do its job properly, (For more on the 
Java security model, see “Java Security 


and Type Safety,” January BYTE.) 
continued 
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Building Network Apps 


Using Java More Safely Now 


It's all well and good to talk about classes 
of attacks and how the Java security mod- 
el tries ro protect you. But hostile applets 
do exist, and you can't just trust the Java 
security model to protect you in all cases. 
Things are improving, but the security 
model is not perfect. What can you do in 
the meantime? Are there guidelines for 
using Java as it exists today that might re- 
sult in better security? 

in fact, there are several straightfor- 
ward things that you can do to make your 
use of Java safer. Most of these involve 
old-fashioned common sense; others re- 
quire abit of knowledge about Java. What 
follows isa list of guidelines. 

Administrators must take the lead in 
assessing risks and making policies regard- 
ing possible exposure to hostile Java ap- 
plets and other executables on the Web. 

Know your own Java environment. 
Know which vendor's Java virtual ma- 
chine (VM) you're using. Netscape's se- 
curity policy and implementation differ 
from Microsoft's. Be aware that there are 
many Java licensees. Some will provide 
better security solutions than others. 

Know what Web sites you're visiting. 
Just as you shouldn't drive your minivan 
into certain dangerous neighborhoods, 
you shouldn't surf your browser into un- 
familiar—possibly hacker-prone—neigh- 
borhoods on the Web. The Sun Microsys- 
tems Web site is probably OK, but think 
rwice abour visiting a site known as Vin- 
ny's Nasty Surprises Java Joyride. Like rhe 
real world, the Web is mostly safe, but 
it can also get dangerous in other parts. If 
you have critical information to protect, 
you should surf with Java enabled only to 
sites that you know and trust. 

Use up-to-date browsers with the lat- 
est security updates. Security problems 
often get fixes only in the latest version of 
а browser—and this is often a beta ver- 
sion. If you're using Netscape Navigator 
2.0 now, yau have some very serious secu- 
rity hales in your browser. Getanew one; 
your security depends on it. 

Be aware of new products that attempt 
to fill security gaps. WebCrusader, from 
Gradient Technologies (Marlborough, 
МА), is designed to authenticate the serv- 
er your browser is pointing to, according 
to Joe Uniejewski, Gradient's vice presi- 
dent of marketing. With this package, 
your security administrator authenticates 
users and internal ана external serversin 
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Avoiding Hostile Applets 


Doubly Forging E-Mail with an Applet 


It's easy to forge mail 
by telneting directly to 
port 25 and typing direct 
SMTP commands to the 
mail daemon. Applets 
make this approach 
much more insidious 
by removing the ability 
{о detect such forging 
by looking at the mail 
header. 


Applet telnets to port 25. 
Forges a message from 
LN, 


Telnet to port 25. Forge a 
ды! шш 


SMTP 
Seeecenoeecoasna é 


Forged message with 
giveaway header. 


4 


Forged message that appears 
to really be from clueless.com. 


i 


А malicious applet runs on a clueless host to send messages 
that seem to originate from that host. 


aregistry, providing fine-grained control, 
according to Brian Schimpf, Gradient’s 
director of product development. Other 
products, such as InterScan WebProtect 
(Trend Micro, Cupertino, СА), Gauntlet 
(Trusted Information Systems, Glen- 
wood, МО}, and SurfinGate and Surfin- 
Shield (Finjan Software, Cleveland, OH), 
are also claimed to block Java applets, al- 
though recentresearch indicates this may 
nor be technically possible. 

Keep a lookout for security alerts, One 
good way is to subscribe to the Comput- 
er Emergency Response Team's (CERT'5) 
mailing list (see http://www.cert.org). It 
alerts Internet users of security problems 
that are particularly serious. Vendors try 
to provide this information but are not 
always the best source of data. In addition, 
the Java Security Web site (http://www 
stcorp.com/Java-security. html) includes 
а form where you can sign up for notifi- 
cation about our work. We use the result- 
ing list co inform users of new Java secu- 
rity problems. The popular press often 
covers new holes as well—when they're 
serious, For example, news of the Prince- 
ton Safe Internet Programming Team's 
work has appeared in USA Today, the Wall 
Street Journal, che New York Times, and 
a number of trade publications. 

Apply drastic security measures if your 


information is truly critical. If it's ultra- 
critical, get off the Internet entirely. Oth- 
erwise, stop using the Web on essential 
machines, Turn Java off, Don't use a Java- 
enabled browser on a machine contain- 
ing key business data. But try norto throw 
the baby our with the bathwater; some 
degree of risk is usually acceptable. 

Finally, assess your risks: What do you 
have to loseif your data is compromised? 

Because everyone's situation is unique, 
there is no one answer to the question 
"Should l avoid using Java because of the 
possible risks that applets might pose?" 
Those running a business on the Internet 
need to think about exposing their data 
to possible robbery or corruption. À home 
user with no critical data, on the other 
hand, probably has no worries. But if your 
information is valuable or if you're high- 
ly visible, you make a good target. ШЙ 


Gary McGraw is a research scientist at Reliable 
Software Technologies Corp, (Sterling, VA), Ed- 
ward Felten is the leader of Princeton Universi- 
ty’s Safe Internet Programming Team. They are 
the coauthors of Java Security: Hostile Applets, 
Holes, and Antidotes (Joby Wiley and Sons, 
1996) and the Java Security CD from MindQ. 
You can reach them at http://www.rstcorp 
.com/~gaem and at http://www.cs.princeton 
-edu/sip, respectively. 
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whirlwind of new software 
technologies has blown away 
most of our preconceptions 
about how applications will 
work. The Web, Java, object databases— 
that’s just a short list of new technologies 
we're having to absorb. Each has its own 
virtues, but how do they fit together? 
How will we build application systems 
using these new technologies? 

One thing we won't do is create static 
systems. Current client/server models 
want to classify tasks rigidly as being 
"client side" or “server side.” To more ful- 
ly exploit the power of distributed pro- 
cessing, application designers have to learn 
to move code, in the shape of applets, to 
execute in the most appropriate place. 
Similarly with data, itshould not bea stark 
choice to keep everything on your local 
disk or everything on the server; you need 
to choose dynamically which data would 
bebetter stored locally for quicker access. 
Systems like Marimba's Castanet are 
pointing to the way to do that. 

Another thing we won't do is ignore 
the integrity of connections that we cur- 
rently have; being arbitrarily dumped 
from a Web site while you're in the mid- 
dle of a banking transaction will just not 
be acceptable. There's an urgent need to 
learn lessons from the transaction pro- 
cessing technology used by automatic bank 
tellers and other mainframe applications. 

But if we were to sum up this new 
direction for software in one phrase, it 
would have to be “Components every- 
where.” Nore that word components 
rather than the word objects. Behind this 
change of terminology lies a profound 
technical shift. In its earlier incarnations, 
object-orientation was purely a pro- 
gramming discipline, which delivered its 
benefits to programmers directly (for 
example, easy code reuse through inher- 
itance) but only indirectly ro end users. 
Unlike a С++ class library that you must 
compile into a program before you can 
use it,a componentisaready-to-run pack- 
age of code that gets dynamically loaded 
and linked into your system to extend its 
functionality. ActiveX controls and Java 
applets are components in this sense. 
Components share many of the charac- 
teristics of objects, particularly the need 
to hide their internal workings behind a 


The Component 


Enterprise 


The thoroughly Webbed, fully componentized 
applications of the near future will create a newer, more 
flexible client/server architecture. By Dick Pountain 


The Shape of Things to Come 


At Toys 'N Stuff, a virtual store of the future, customers will shop using an applet that 
gets pushed to their PC when they log on to the store's Web server. That server will 
receive data from back-end systems that have been processed by business logic on 


middle-tier servers. 


Multiple back-end servers, in and outside the 
company, will respond to a single client request. 


| Some DBs will store complex 
| objects like a bill of fading. 


| A single client request will kick off action on 
several servers, Directory and transaction 
services will orchestrate these requests. 


Client "C-—— 


Powerful client hardware enables 
dynamic 3-D graphics and voice 
recognition, 


well-defined interface, that is, a set of 
access methods. 

Perhaps less obvious is the shift that 
everywhere signals—to distributing com- 
ponents. Cuno Pfister, managing director 
of Oberon Microsystems, in Zurich, sums 
it up this way: “Distributed objects are 
attractive because they promise complete 
local/remate transparency. You can devel- 
op software for local use first and then lar- 
er partition it onto several machines. 
Components are often equated with dis- 
tributed objects, bur while both share 


DB queries will be made 
i in SQL, retumed in HTML 


Application—either stored 
tocally or downloaded fromthe | 
| net—runs in browser, 


important properties, such as the neces- 
sity of clearly separating interface from 
implementation, components make sense 
even where distribution doesn't. Com- 
ponentware is the mature way of con- 
structing software systems, such that mar- 
kets in ready-made components can 
emerge. Components need co be suffi- 
ciently independent that they can be 
developed, sold, and installed indepen- 
dently, and yer they need to be interoper- 
able so that they can leverage each other’s 
functionality. In other mature engineer- 
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ing disciplines, acomponent approach js 
now а matter of course, but in software 
engineering the dust hasn't settled yet.” 

We are moving beyond the stage where 
components are just user-interface wid- 
pets or cutesy dancing heads. Their real 
import is that you can reuse them го 
form new "applications" without having 
to recompile anything. 

The four main component models— 
ActiveX, Java, OpenDoc, Netscape’s Live- 
Connect—are not plug-compatible, but 
there’s progress toward making them all 
work together. For example, the forth- 
coming Java Beans API will allow compo- 
nents written in Java to execute inside 
ActiveX and OpenDoc containers, while 
Netscape has pledged to build ActiveX sup- 
port into из future browsers, It won't һе 
long before you'll be able to mix Java and 
ActiveX components in the same palette in 
a development tool like Borland's Latte. 

While this kind of component-based, 
lightweight distributed computing is ide- 
ally suited to systems based on desktop PCs 
and low-bandwidth networks, there will 
always be applications, such as database 
search engines, that require large objects 
too big to shuffle around the network and 
must be executed in place on the servers 
they inhabit. Hence you'll still need both 
fully distributed objects and remote 
method calls. The key to the future will be 
tocombine these rwo different styles of dis- 
tribution in the most effective way possi- 
ble, downloading what is easily moved and 
remotely calling what is not. Fortunately 
the standards that will make this possible 
are being hammered our right now. 

SunSoft's Java version 1.1 introduces 
some strategically crucial new features for 
communication with remote objects. Java 
Remote Method Invocation (RMI) will 
enable client-side applets to drive server- 
side Java applications and vice versa, the 
way the VR viewer does in my toy store 
example. Java Database Connectivity 
(DBC) will provide a standard API into 
SQL databases; and Object Serialization 
converts Java objects to and from data 
streams, so you can move data across the 

network as easily as code. 

Equally significant is the Object Man- 
agement Group’s late 1996 release of the 
specifications for General Interoperable 
ORB Protocol (GIOP) and Internet Inter- 
operable ORB Protocol (ПОР). These pro- 
tocals specify the message formats and 
data structures for communicating 
between Object Request Brokers (ORBs) 
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that conform to the Common Object 
Request Broker (CORBA) 2 standard. An 
ORB is a software engine thar allows 
objects from different vendors on differ- 
ent platforms to call each other's meth- 
odsby translatingbetween their different 
object models, processor endianisms, or 
whatever. 

Already there are ORBs, like Visigenic’s 
Black Widow and [опа’5 Orbix Web, that 
enable Java applets to talk со distributed 
objects on any CORBA-compliant ОКВ. 
Black Widow automatically generates both 
client and server side Java code from inter- 
face definition language (IDL) interface 
descriptions, and the resulting applets pro- 
vide bidirectional access between any Java- 
enabled browser and CORBA objects on a 
remote system. (IDL is the abstract language 
used to specify object interfaces under 
CORBA and Microsoft's Common Ohject 
Model, or COM.) 

Both Netscape and Oracle have adopt- 
ed ПОР as the basis of their nerwork com- 
puter architecture. Microsoft remains cool- 
ly detached from CORBA and has placed its 
own Distributed COM (DCOM) distributed 
object technology in the public domain ro 
promote itasan alternative, but compliant 


Ө Second cllont applet tat 
enables you to navigate. 


ORBs will be able to absorb DCOM objects 
just as well as any other. 


Repositories of All Wisdom 


Before it can become a reality, “сотро- 
nents everywhere” needs to deal with a 
very large fact of life, namely that almost 
all the most important data in the world, 
from census records to telephone direc- 
tories to corporate business information, 
is stored not in objects but as rows in rela- 
tional databases, or even in old COBOL- 
based flat-file systems. That's why my Toys 
'N Stuff example employs a three-tier 
structure, where the stock control data is 
kept in the same database system it has 
been in for the last decade, and a middle 
tier of software accesses it via SQL. At the 
moment there's a veritable flood of prod- 
ucts, like Microsoft's ActiveX Database 
Object, db Web, Internet Database Con- 
nector (IDC), and SQL Server Web Assis- 
tant that let you link your Web site ro lega- 
cy databases and generare HTML pages 
on-the-fly to display the data. 

While an HTML representation is a 
good place to srart, eventually we will 
want databases to rerurn proper objects. 
Those who have the luxury of starting 
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from scratch, like Time-Warner with its 
Pathfinder site, can employ a fully OO data- 
base (essentially a repository of persistent 
objects with executable methods) like 
Object Design's ObjectStore as a back end, 
butanyone who haslegacy data needs some 
kind of compromise formula. Proponents 
of pure object databases have been bicker- 
ing with the relational database establish- 
ment for several years, but now such com- 
promise looks within reach. À great 
strength of relational databases, over and 
above their ubiquity, is that they make it 
easy to accelerate queries using multiple 
processors because they retrieve data in log- 
ical sets rather than one record at a time. 
Their weakness is that they cannot easily 
handle complex multimedia objects like 
video and compound documents. The pros 
andconsof object databases are the reverse, 
so tliere should be complementarity. 

Hybrid object-relational databases are 
now gaining support from all the leading 
database vendors, including Oracle, 
Sybase, and IBM. There are various ways 
you can meld object and relational data- 
bases together, including object wrappers, 
class libraries, and mapping toolsets. 

A wrapper is an object containing a 
query in SQL (or some other data manip- 
ulation language) that accesses a relational 
database and bundles the retrieved data 
into the form of an object; the downside 
is that the wrapper will need to be rewrit- 
ten whenever the database structure 
changes, and it may degrade performance, 
тоо, By employing aclasslibrary that sep- 
arates interface from implementation, 
you can avoid this rewriting problem. 
Products like DBtools + +, from Rogue 
Wave Software, and SQL Objects + + 2.0, 
from Objects+ + Software, are typical, 
and future CORBA-compliant systems will 
use such libraries. 

Mapping toolsets are programs that 
take an object model and a relational data- 
base schema and generate a layer of map- 
ping code that converts data automatical- 
ly between the two. While wrappers and 
libraries can normally make only 
"tableztype" mappings (i.e., each row of 
the relational table becomes one object), 
а mapping tool can perform arbitrarily 
complex translations that go beyond data 
relationships and add value to the retrieved 
data, Examples of such tools include Per- 
sistence, from Persistence Software, and 
Object Integration Server, from Ontos. 

Some object-relarional database prod- 
ucts like IBM's DB2, Informix’s Illustra, and 
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АРУЫ motivator of the shift to com- 

ponent software is the revolt that has. 

_ been brewing in ! corporate IT departments 
against the expense and difficully of main- 
taining modern PCs. Currently the debate 
rages over whether the network computer. 
(NC) ie a viable alternative. One way you 
might view the contest between the NC and. 
PC camps is as two ends of a continuous 
spectrum of softwaro location. 

"Local storage is just a replacement for 
bandwidth-it's caching,’ says Miko Mat- 
sumura, Java Evangelist at JavaSoft. "Опа 
stand-alone PC (zero bandwidth) youneed | 

_ to store your entire un rae locally, while а! - 
the other extreme (infinita bandwidth) you'd 
never store any code focally but get justwhat 
you need off the network" 

Манов 8008 а third way to go: 
"Nobody tox 
solutions like Meru: Castanet allow you 
to mix and match the funations. you want to 
store locally-a own' OS 

Castanet pcre age software using 
a radio metaphor, "transmitting" programs 


UniSQI.'s UniSQL/X extend a convention- 
al RDBMS by adding support for user- 
defined typesand functions, large and com- 
posite objects, and multiple inheritance. 
There's no knowing yet which of these 
hybrid technologies will triumph, but 
whichever it is, a big part of its job will be 
to support transaction processing (TP). À 
real on-line economy cannot tolerate the 
haphazard way most of us currently expe- 
rience the Internet, where you attempt to 
log on, maybe you succeed (or not), 
maybe you get thrown off without warn- 
ing after 5 minutes. The mainframe world 
has been using TP for years to protect the 
sort of transaction you make when you 
draw money from a cashpoint machine, 
where it would be disastrous to lose con- 
tact after your account has been debited 
but before you've got the money. TP is a 
whole design philosophy for client/serv- 
er systemsin which a transaction becomes 
acontract temporarily binding a client to 
one or more servers, while imposing the 
disciplines of atomic updates, committal, 
and roll-back to undo unwanted actions 
should the transaction fail. When a trans- 
action ends, all the parties involved must 
agree that it either succeeded or failed. 
TP monitors are control programs that 
manage transactions from the point of ori- 
gin, typically on the client, managing 
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their routing, load-balancing, and restart- 
ing after failure. Mainframe TP monitors 
have evolved within a model of few huge 
servers supporting thousands of clients 
each, butacomponent-oriented future will 
mean many more butsmaller servers, with 
far more complex connectivity. Future ТР 
monitors will need tobe very smart indeed, 
ableto support long-lived transactions that 
cross many different servers and can spawn 
nested subtransactions (with a parent-child 
hierarchy of committals.) 

Microsoft's forthcoming Transaction 
Server already shows a subtle evolution 
of the TP monitor. TS doesn't have all the 
features of, say, CICS, but it strikes out in 
some newer directions. For example, 
Transaction Server will help distributed 
applications reliably connect with remote 
objects, even when no transaction is being 
performed. 

Perhaps the most suitable place fora TP 
monitor will eventually be right inside 
your Web browser. Fucure browsers may 
needto expand their functions from mere- 
ly rendering HTML pages to becoming 
general network resource managers that 
can knit together remote resources of var- 
ious kinds (e.g., e-mail, database queries, 
directory searches, calls through ORBs) 
and assure the integrity of transactions 
involving such multiple sources. Keeping, 
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the TP code at browser level rather chan 
OS level would make sense, since you will 
often want to make less secure and more 
lightweight connections without incurring 
its overhead. Traditionally building TP 
monitors has been a very difficult sofware 
engineering task, but that could change 
new that Microsoft has its own COM- 
based TP tool in the Distributed Transac- 
tion Coordinator, which is intended to 
open up transaction processing the way 
that ODBC has done for database access. 
The CORBA standard also defines trans- 
actions as part of its ORB Services, and they 
should be supported by most ORBs. 

As networks become fatter, proper use 
of this technology will become key. “Much 
more control will be required fora future 
ATM-based broadband communications 
network,” predicts Dr. Andy Hopper, 
director of research, Olivetti & Oracle 
Research Laboratory (Cambridge, U.K.). 
“Wharwill need controlling will be the end 
points (i.e, browsers and servers) and the 
data streams themselves. A promising way 
of doing this is то provide a CORBA-com- 
pliant interface to the network. Because 
CORBA is also available for use with most 
computer operating systems, this would 
allow the whale telecomm system to be 
orchestrated in a consistent way. Present 
Web browser technology cannot exploit 
the richness of such a high-speed network, 
and by introducing CORBA and appropri- 
ate quality-of-service control to the end- 
point software, better and fancier use of 


Digital Equipment 


|" the future you will gst more and тоге of 
your software components over the net- 
work, but the software industry cannot sur- 
vive by giving Ка! away for free, Unfortunately, 
much of the work in developing e-com- 
marce is appropriate only for making major 
purchases like an office suite, For new-atyle 
applets or information bites, the cost of vali- 
dating the transaction is likely to be far larg- 
er than the sum transferred, 

А research group at Digital Equipment is 
working on one elegant solution, a lightweight 
commerce protocol, called Millicent, that has 
overhead low enough to handle transactions 
ofless than acent. The key to Millicentis that 
every vendor issues its own private digital 
cash, called scrip, which it can authenticate 
locally (i.e. without having to call a bank or 
credit card bureau) since the vendor issued 
it itself, You buy the вопр that you will spend 
from a broker who buys and sella the scrip of 
many differant vendors. You settle your 


resources will become possible—for 
example, live video and audio streams as 
part of the user interface." 


Think Small and Think Net 


One thing is now certain: Software will get 
smaller, more modular, and more net- 
work-oriented. That said, the future of 
software that I’ve outlined here is subtly 
different from the road maps that the 
major software vendors were following 


WHERE TO FIND 


Who Pays? And How? 


Netscape Communications Persistence Software 
Maynard, МА Mountain View, СА San Mateo, СА 
508-493-5111 415-937-3777 415-372-3600 
http://www.digital.com http://www.netscape.com http://www.persistence.com 
IBM Oberon Software PointCast 
Armonk, NY Cambridge, MA Cupertino, CA 
814-765-1900 617-494-0990 408-253-0894 
http://www.ihm.com http://www.oberon.com http://www.pointcast.cam 
Informix Software Object Design Rogue Wave Software 
Menlo Park, CA Burlington, MA Corvallis, OR 
415-926-6300 617-674-5000 541-754-3010 
http://www.informix.cam http://www,odl.com http:/www.roguewave.com 
lona Technologies Ontos Sybase 
Cambridge, MA Lowell, MA Emeryville, CA 
617-949-9000 508-323-8000 510-022-3555 
http://www.lona.com http//www.ontos.com http:/www.sybase.com 
Marimba Oracle UniSQL 
Palo Alto, CA Redwood Shares, CA Austin, TX 
415-328-5282 415-506 7000 512-343-7297 
http://www.marimba.com httpf/www.oracle.com http://www.unisqi.com 
Microsoft ParcPlace-Digitalk Visigenic Software 
Redmond, УЧА Sunnyvale, СА San Mateo, CA 
206-882-8080 408-481-9090 415-286-1900 
http://www.microsoft.com http://www.parcplace.com httpffwww.visigenic.com/ 
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account with your broker in гаа! cash, by 
which time your many small purchases have 
accumulated into a sum big enough to eat up 
tha transaction overhead. Vendors will have 
to settle accounts with only a handful of bro- 
kersratherthan with thousands of customers, 
and you will have to deal only with one ortwo 
brokers instead of dozens of different ven- 
dors. Millicent employs a simple crypto- 
graphic key system that provides а reason- 
able level of security, adequate to the small 
sums transferred. 

Meanwhile SunLabs is working on Java- 
Wallet, a software framework that can incor. 
porate and organize all these different types 
of electronic commerce and consolidate all 
their bills into one; you might use Millicent 
for micropayments and Secure Electranic 
Transactions (SET) for big purchases. Java- 
Wallat would let you set a limit (вау, $10), and 
it then rings a bell when you've spent that 
much during casual browsing. 


even a year ago. We were promised dis- 
tributed OSesthat would let you construct 
applications consisting of communicating 
objects running on many different 
machines. That hasn't happened yet, and 
maybe it never will. What has intervened 
is the notion that in most cases it's easier 
to just move the software to where it 15 
needed—the downloadable component. 
This idea was sparked off by Sun's Java 
language, originally developed for use in 
TV set-top boxes rather than PCs, and it’s 
been fanned into flame by the popularity 
of the Web. All the preparation that's gone 
into distributed objects is not wasted, 
though, as components use essentially che 
same technology of compound docu- 
ments, embedding, and containers. The 
result should be better, more manageable 
saftware, easier maintenance and cheap- 
er computing, and a new level of trans- 
parency in network communication. 

The only thing that might hold up the 
spread of “components everywhere" is 
the lack of sufficient Internet backbone 
bandwidth to satisfy all the new demand 
that will be created, and thar factor is 
beyond the control of all but the largest 
telecom companies. In the meantime, hav- 
ingto treat bandwidth as a scarce resource 
will favor the small and the clever, which 
is no bad thing. O 


Dick Pountain isa BYTE contributingeditor in 
Loudon, You can reach him at dickp@bix.com. 


PHOTOGRAPH КЕШЕ WALSH © 1997 


hen Rex Baldazo wrote an in- 
stallment of this column back 
in August 1996 (http://www 
.byte.com/art/9608/sec9/artl 
.htm), he concluded that JavaScript was 
“a frustrating work in progress." l agreed 
and held off deploying JavaScript on The 
BYTE Site. Because JavaScript was Бир- 
gy and noruniversally available, I've kept 
oursitein pure HTML mode—until now. 

Times change. JavaScript today is less 
buggy and more available. I can't give it 
an unqualified thumbs-up yet, but now 
there are some compelling reasons to use 
іг. JavaScript (like its isomorphic cousin, 
VBScript) is really a natural extension of 
HTML. When you load a page with Java- 
Script enabled, the browser reflects all che 
objects on the page— frames, links, form 
widgets—as а corresponding set of Java- 
Script objects. 

The result is an HTML page with extra 
smarts. Scrolling marquees are a silly way 
to use that intelligence. Site navigation 
and form validation, on the other hand, 
are two extremely practical uses, which 
ГІ explore this month. 


BYTE Site Finder 


I've replaced many of the static links on 
our home page with a JavaScript-aware 
pick list. You've seen lots of these around 
on the Web—an HTML SELECT widget 
coupled with a “ро” button. Drop down 
the list, pick the area you want, and click 
on go to load the page. It's a nifty way 
to conserve precious screen real esrate; I 
may even regenerate our on-line archive 
to include an instance of this widget on 
every page. 

Thisjump widget doesn't require Java- 
Script. You can do it in straight HTML, 
with the help of a CGI script (see the fig- 
ure “Finder version 1: Pure HTML/CGI" 
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JavaScript, though still not 
completely solid, offers help 
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on page 99). The advantage of this ap- 
proach is chat it’s guaranteed to work for 
everyone—even those using Microsoft 
Internet Explorer (MSTE} on the Macin- 
tosh or Lynx. The disadvantage is that you 
saddle the user withan extra round-trip to 
your server, and the server with an extra 
bit of work. 

The whote point of distributed com- 
puting is to use the CPU that’s closest to 
hand, if it can meet the need. Yes, you can 
refer users back to your server, which can 
run a program that can send back the 
address of the next page. But should you? 
Client intelligence exists so that you can 
do these things locally. 

The figure “Finder version 2: Pure 
HTML/JavaSceript" on page 99 shows the 
first version of the JavaScript-aware Find- 
er. Notice that there's no go button, only 
a drop-down listbox. Why no button? I 
realized that there were two ways to wire 
JavaScript to the listbox. You can write a 
handler for the form's onSubmi t event; 
it will гип when the user clicks on the go 
burton. Or you can write a handler for the 
listhox's onChange event. In that case, you 
can skip the button entirely and save the 
user a mouse-click. 

The no-button approach was elegant, I 
thought, but users were quick to point out 
its flaws. “I have two concerns," wrote 
Brett Musser. “First, you need an alternate 
access route for those people who don't 
run JavaScript; second, people aren't used 
то pop-up menus causing actions.” He was 
right on both counts. Although my stats 
indicate that over 90 percent of our audi- 
ence runs JavaScript-capable browsers, 
you can’t simply write off 10 percent of 
an audience. Furthermore, as Alan Shutko 
noted, “You're assuming that we turn on 
JavaScript.” He doesn’t, because he’s con- 
cerned about security (see the text box 
“Could JavaScript Steal a Cookie?” at 
right). 

The final solution {see the figure “Find- 
er version 3: Hybrid CGI/HTML/Java- 
Script” on page 99) was a happy com- 
promise. To support the non-JavaScript 
crowd, the button had to be there. Was it 
possible to overload the button so the page 
would give JavaScript first crack аг han- 
dling it but fall back on CGI if necessary? 
Yes. You need only migrate the gotoUr] 
function call from the SELECT widget’s 
onChange handler to the form's onSub- 
mit handler. The trick is this: The onSub- 
mit handler must return false to preempt 
the button's CGI script. 
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Could lavescript Steal. a Cookie? 


E **pUMPRMPTASSUTREERESA"NSEPSU"N"ANMESEWMSPESPh"aRENEMEPESU* 


n my March column on digital IDs, | mentioned in passing-es опе reason why client car- 
tificates аге superior to cookies—that certificates ara mare secure. | said that was so be- 
cause a server could inspecta browser's request and grab a cookie that was not one that the 
server had placed in the browser's cookie file. 
This is wrong, and | apologize. Here's how the mechanism actually works. Given a cook- 
ia fila beginning with 
.,Infoseek,com — lnfoSeekUserID ..cookledata.. 
cgl,netscape.com МЕТ5САРЕ VERIFY .cookledata.. 


the browser will send InfoSeekUserlD's data only 10 addresses matching .infoseek.com; 
thatis, only ta servers in the domain from which the InfoSeekUserlD cookie was sent. Similarly, 
NETSCAPE VERIFY will qo anly to cgi.netscape.com, the server that created that cookie. 
| got this wrong Бесацва | thought that, when parsing the client's data, the server ended 
up with an enviranment that looks like this: 
InfoSeekUserlID data 
NETSCAPE VERIFY data 


Tha server саша get at any cookie's data by matching its name, if known. In fact, there's only 
one cookie-related CGI variable, HTTP. COOKIE, whose value is the concatenation of 
cookie entries that match the server 's domain. Unfortunately, since the machinel happe nad 
to test on had only cookies | had put there, and no others, | got the wrang impression that 

the browser sent a// cookie data, not juat that matching the server's domain. 

Another reason | got this wrong was that I'd been told by a hacker whose skills | respect that 
it was trivial to pick off unauthorized cookie data. Maybe so, but it's notas trivial as you might 
think. Out of curiosity, I triad to see how | could steal unauthorized cookie data. l got as far as 


the following three staps: 


| 
1 Inoted that JavaScript can до file:/// URLs, во you can, for example, do this... 
document, location = "file:///c:/program files/netscape/ | 


navigator/cookies, txt" 


and cause a browser to load ihe cookie file on a Windows box running Navigator. 


| 2 | remembered from Rex Baldazo's column (http://www.byte.com/art/8B608/ 
secO/art 1 htm) that you can create a hidden frame. So, step 1 could occur invisibly. 


3 | learned that JavaScript can call the Submit method on a Submit-button object so that 


4 farm executes all by itself when it loads. 


This was atarting to amell like a way to steal local files. But it's not so simple. JavaScript 
cannot actually build a page itself on the fly and then load that page. Nor can it grab materi- 


al fram the screen or write a local file. і could not find a way to gat JavaScript to constructa 
form that pulls in a local file and then sends it somewhere. 
If, on the other hand, such a form were placed on your machine in a known location by 
some other means, then JavaScript could load and execute it, causing transmission of a 
local file. Of course, if your disk's been compromised іп that way, all bets are off anyway. 
1 don't think JavaScript i is the sacurity disaster some folks say it is. I still think that digital 
IDs will supplant cookies, but not because cookies are easy to steal. They're not. Atleast | 


Now everybody’s happy. JavaScript us- 
ers get quick response, and the non-Java- 
Script folks get the same resulta bit more 
slowly. 


Frame Navigation 


In last December's column (http://www 
.byte.com/art/9612/sec9/art2.htm), E dem- 
onstrated how to use HTML to create a 
two-pane, frame-based display that's syn- 
chronized in both directions. You can see 
this at work in the Web views of our site's 


don't think thay are. If someone has convincing proof otherwise, l'd love to see it. 


conferences. Clicking on links in the index 
pane Inads the message pane, as you would 
expect. Clicking on Next and Prev in the 
message pane causes the index pane to syn- 
chronize то the current message. (This is 
something that you might not expect, but 
I think it's nifty.) 

In the original solution, my HTML gen- 
erator created not only a unique frame 
page per message, but also a correspond- 
ing unique frameset page per message. 
This was wasteful because it created a large 
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| 1 consider this: 
The life of your data is muoh Inger than the life cycld of your server. 
Which means you'll take abath when you upgrade your server. 

A RAID solution from nStor (formerly Conner Storage Systems) 
is a mission-critical buy. nStor's server-independent RAID systems are 
unmatched for reliability, ease of use, low life-cycle cost and high availability. 
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number of little files, bur manageable be- 
cause it was all automatic. 

The problem was that it was always nec- 
essary to reload the whole frameset. This 
created an annoying flicker, but it was oth- 
erwise OK, so longas the index page stayed 
in cache, But the conferences outgrew that 
method, and the index began to tedious- 
ly reload on every Next or Prey action. 

The answer? JavaScriptto the rescue, as 
one reader wisely suggested. I stuck with 
my original solution as long as I did be- 
cause it was 100 percent pure HTML, and 
thus browser-independent. Bur that be- 
came counterproductive. [ decided to tweak 
the HTML generator to ети Ве JavaScript 
that's needed to reposition the index when 
you click on Next or Prev from a message 
page in frame view. 

Here's how the old Prev link worked: 


<a href="fi00i1.htm)" 
target-" top"»[Prev]«/a» 


Ifyouclicked on this link from message 
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2, the frameset for message 1 would re- 
place the entire contents of the browser's 
window. Here is that frameset: 


Cframeset cols="35% ,*"> 

<frame sre="fthreads . htm] #001" 
name=" і пдехрапе“ > 

«frame 5гс=" 1059000] htm)" 
name="docpane”> 


It means, “In the index pane, load (hope- 
fully from cache) the index page and then 
set message 175 header to top-of-frame. 
Load message 1 itself into the document 
pane." 

Here's the new Prev link: 


«a href-"fmsg00l.html " 
onClick-"parent.indexpane 
,location-'fthreads.htm! 
#001'">[Ргеу ] </а> 
[t means, "Load message 1 intothe current 
(document) pane and rell the other pane 
to set message I's header to top-of-frame.” 
This way is subtly different. Now there 
is only one document being fetched and 
loaded—the new message. The frameset 
page remains, so it’s possible to reposition 
it without causing any disruption. 
Unlike rhe Finder, this new feature is 
not transparently available to non-Java- 
Script browsers, Those users just won't see 
any adjustment of the index pane when 
they move forward or backward using the 
document-pane controls, Since many peo- 
ple probably wouldn't expect rhat behav- 
ior anyway, I lazily argue that it's OK ro not 
support it in the non-JavaScript case. 


Data Validation 


In our January cover story, senior editor 
Tom R. Halfhill discussed OscarCalc Bal- 
lorMaker, a Java applet that he wrote to 
collect entries for his yearly Oscar-awards 
contest. When Tom asked me to host the 
applet on The BYTE Site, | asked, "Why is 
this a Java applet?" The applet presents 
forms, validates them, and stores data for 
later analysis. 

HTML/JavaScript offers a simpler, faster 
way to get the same job done. Tom wrote 
the applet primarily to learn abour Java- 
based GUI programming, and it was use- 
ful in that regard. Bur after I hosted the 
applet on our site, 1 decided to compare 
the Java solution to an equivalent HTML/ 
JavaScript solution. 

[ had always relied on CGI for valida- 
tion, never JavaScript. The JavaScriprcode 
to validate the HTML/ JavaScript Ballot- 
Maker is quite simple because the bulk 
of the validation can be accomplished by 
iterating through the elements array in 


which JavaScript enumerates the form’s 
24 SELECT widgets. 

What should have taken a few min- 
utes, however, stretched to over an hour. 
Why? A Navigator 3.0 bug. On my first at- 
tempt, [ wired the validate() function 
to the form's onSubmit event without 
passing any arguments. Inside the func- 
tion, [ referred to the form's elements 
using fully qualified names (e.g., docu- 
ment.oscarform,elements[O].op- 
tions.selectedindex). This should 
have worked—and, in fact, it does work 
in MSIE—bur it confused Navigator hor- 
ribly. What finally did work was ro pass 
a reference to the form as an argument to 
the validate(? function. 

Squirrelly behavior like this prevents me 
from recommending JavaScript whole- 
heartedly. Nonetheless, when JavaScript 
is an appropriate solution, it makes sense 
to use it. 

The HTML/ JavaScript version of Bal- 
lotMaker is far simpler than the applet 
version. There's an irreducible minimum 
amount of information required for Bal- 
lotMaker (ог any form-based application). 
That information is the form itself. Since 
BallotMaker's job is merely ro display the 
form and transmit its results, the optimal 
solution adds as little coding as possible 
to what'srequired to create the form itself. 
The BallotMaker applet's HTML wrapper 
uses a long list of <param> statements to 
define the form widgets that the applet 
renders. These add up to nearly the com- 
plexity of the HTML/ JavaScript form. 

Then there's the applet itself—a chunk 
of Java code to render the widgets and send 
their output. In the HTML/JavaScript case, 
once you've enumerated everything in the 
form, you're done: You've got the data- 
collecting and data-transmitting widgets. 
No need for a separate program to do that. 

The public Web applications that rely 
onto do my daily work, as well as the ones 
I create, expect no client-side intelligence. 
Java can deliver a lot of local smarts, but 
today you and your users pay a price: slow 
development and heavy resource drain. 
JavaScript creates an important middle 
ground, It delivers enough local smarts to 
solve certain important problems—no- 
tably navigation and form validation—yet 


plays comfortably to the majority of the 
installed Базе, E 
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he notion of an integrated 
development environment 
(IDE) as a host for multiple 
guest languages is not new. 
Both Microsoft and Metrowerks have 
leveraged off IDE reuse. Microsoft’s 
Developer Studio will accept C/C++, 
FORTRAN, and Java. Metrowerks’ Code- 
Warrior accommodates C/C++, Pascal, 
and Java. Power], Powersoft's new Java 
IDE, doesn't yetlet you build in both Java 
and C++. But it leverages technology 
from the company's Optima + and pro- 
vides a hint of a future Java/C++ IDE. 
Power] wears ап Optima + coat with 
Java inside. In case you're not familiar 
with Optima-t + (see “Client/Server 
C++: Write Fast, Run Fast," March 
BYTE), it's a С++ client/server IDE that 
ts Powersoft's answer to the likes of Blue 
Sky's Visual SQL, Microsoft's VC++ EE, 
and Borland's C++Builder. For now, 
Power] is Powersoft's answer to Java-cen- 
tric IDEs such as Microsoft's J+ +, Syman- 
tec’s Visual Cafe Pro, and Borland's soon- 
to-be-released Visual JBuilder. But a 
future Power] may add С++ as well. 


Optima** Outside, 
Java Inside 


On the surface, Power] looks and works 
much like Optima +. Its application 
construction uses the ubiquitous "form 
with tool palette" paradigm. The prere- 
lease version of Power] I tested had about 
two dozen components on the tool pal- 
ette, I suspect there will be more by the 
time Powersoft releases Power}. 
Power] includes the reference-card 
programmer-assistance mechanism well 
knownto Optima: + developers. When 
you drag a component from the form and 
dropirinto the source code window, the 
reference card opens, positioned to the 
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PowerJ is the spitting image of Optima++. Notice that—in this 
prerelease version—the IDE still thinks it's Optima++. 


list of event-handling methods that the 
selected object can accept. If you choose 
to call a method, the parameter wizard 
guides you through entering that meth- 
od'srequired parameters. The parameter 
wizardis a kind of "active lint." It verifies 
notonly that you have filled in all the req- 
uisite parameters, but that you've used 
parameters of the proper type. 

Powerj manages events for visual 
components in a manner that's almost an 
inverse of the technique that the new JDK 
1.1 supports. For example, in Power], 
when you place a button on the form, you 
identify which events that button will 


handle (e.g., click) through the button's 
property inspector window. 

Once you've named a handler for the 
event, Power] will pour an empty skele- 
ton for that handler into your source 
code. Therefore, if I had named the 
click handler btni, c1 ick, Power] would 
write anempty btn1, c1 ick method into 
the source. I would then populate that 
method with the code that I would want 
executed whenever I clicked on thar 
button. Typically, the code would mod- 
ify data members of other objects in the 
form: Clear a text box, for instance. 

However, JDK 1.1 uses a “delegation” 
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event model, wherein events propagate 
from source objects to listener objects. To 
recast the above description in the dele- 
gation model, the button would become а 
source object and the text box would 
become a listener object. The text box 
would register itself with the butron, 
informing the button that: “I want you to 
call this method of mine whenever you're 
clicked on." The code for clearingthe text 
box, rather than appearing in the 
btnl click method, would he written 
into the listbox's listener method. 

This dissimilarity is ungainly but not dis- 
astrous, Even version 1.1 of the JDK's 
Abstract Windowing Toolkit (AWT)— 
which is where all this event handling takes 
place—will be backward-compatible with 
the event model supported by the previ- 
ous JDK (and around which Power] has 
wrapped its event handler). 

Happily, at press time, officials at Pow- 
ersofttold me that itsevent-handling code 
was undergoing some rewriting, specifi- 
cally to bring it in line with JDK 1.1. In 
any case, one of l'owerJ's benefits is that 
it insulates you from the event model. It's 
unlikely that—even after the rewrite—the 
mechanics of working in Power] that I've 
described here will change. 


Power] and the Bean 


Power] is open-minded in its treatment of 
components. Power] applications can 
employ either ActiveX components or 
Java bean components. The balance is not 
perfect, however. Though Power] pro- 
grams can interact with ActiveX con- 
trols, the Power] environment does not let 
you build them. In contrast, you can 
build Javabean components with Power]. 

Building a Java bean with Power] is 
straightforward, asis incorporating beans 
into your IDE, Power]'s documentation 
guides you through the necessary meth- 
ods and properties you must incorporate 
into your bean. Once your bean is built, 
programmers can add it to their palette 
of components, at which time they can 
treat the bean the same as Power]’s sup- 
plied components (i.e., the bean's object 
inspector provides access to the bean's 
properties, and its methods and parame- 
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А: Java continues to mature, all sorts of side projects are evolving around the language, 
including a standard for visually modeling Java programs. This is the idea behind the JG 
visual-modeling language, which is the brainchild of Kari Kaitanen of the Technical Research 
Centre of Finland, а government-sponsored research organization that investigates every- 
thing from industrial to information sciences. 

JGis still in the birthing stage. Kaitanen maintains a Web site that includes а good descrip- 
tion of JG, several sample JG diagrams applied to example programs, and a questionnaire. 
Kaitanen is (as of this writing) still soliciting feedback on the JG notation, though he told me 
he doubted the design would change much from what was on the site in early March. (You 
can find the JG Web site at http://www.vtt.fi/cic/java /java-g/.) 

The JG visual-modeling language is a database description language (DDL) for Java pro- 
grams. Because it is a DDL, JG ів geared toward producing visual descriptions of Java data 
components: classes, class relationships, objects, and data structures. 

The JG specification includes standardized notations for interfaces, classes, objects, 
instance data, object and class relationships, and the other data-centric entities in a Java 
program. Note that the emphasis is on Java. JG is not a general-purpose DDL. (JG is based 
оп Express-G, a general-purpose modeling language defined by the ISO.) It was its design: 
er'sintentthat JG have such a close affinity with the Java language that you cannot model any- 
thing in JG that you cannot implement in Java. Conversely, you cannot write any Java code 
that you cannot model in JG. 

Because JG modala only data, it provides only a kind of static snapshot of one aspect of 
а Java program. That ів, though you can use JG to specify the methods within a particular 
class, it provides no syntax for describing the behavior of those methods. This limitation isn't 
a character flaw within JG. Rather, it's the result of JG's being a DDL. JG is not designed to 
describe behavior, only data structure. 

Nevertheless, this points out a missing adjunct to JG that program designers would need 
to be able to completely specify a Java program. Indeed, Kaitanen is already thinking about 
adding some type of dynamic model to accompany JG. He hopes to soon bagin work on a 
dynamic-modeling language built on the best ideas derivad from existing modeling tech- 
niques, What the final result looks like remains to be seen. | shall be watching the JG Web 


aite closely. 


ters are available to the reference card). 
However, Power] has only partial true 
bean support. Specifically, it does not sup- 
port the Java bean customization class (as 
defined in JDK 1.1), which provides for 
design-time madification of a bean's prop- 
erties, Nor does Power] support “pick- 
ling" a Java bean, which means adding per- 
sistent storage of a specifically configured 
bean for later use. (Pickling is dependent 
on the customization class, Without the 
latter, you cannot have the former.) 
None of this means that you cannot 
modify Power] beans at design time, nor 
pass them from one Power] project to 
another. However, l'ower] beans may not 
be fully compatible with JDK 1.1 beans. (1 
say ^may" because the 1.1 specification is 
still in beta testing as I write this.) | wastold 
that the Power] engineers are consider- 
ing support of customization classes and 
pickling, so they may be in Power] now. 


On the Launchpad 


l'owersoft expects to ship Power] in this 
second quarter, and it will be available on 


Windows 95 or NT 4.0. Additionally, the 
release version will provide client/server 
development tools not yet in the version] 
saw, including jdbcConnect—which pro- 
vides a "thin-client" Java Database Con- 
nectivity (JDBC) API—and Netlmage 
Dynamo—a server-side product that can 
accept SQL queries passed in from а Web 
server, process them against any ODBC 
database, and return ап HTML-formatted 
query result. 

Power] is an admirable Java IDE. Any- 
one familiar with Optima+ + will slide eas- 
ily into the Power] seat. Furthermore, 
Power] and Optima+ + share identical 
IDEs. The company says that it may inte- 
grate the avo products into one environ- 
ment. If this happens, you could use the 
same environment to build either С++ 
or Javacode. Ї 


Rick Grehan is an editor at Computer Design 
magazine in Nashua, New Hampshire. He 
writes BYTE's Javatalk column and until re- 
cently was a BYTE senior technical editor. You 
can contact bim at editors@bix.com. 
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Alpha processors. 
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variety of developer toolkits and utilities to 
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Multiprocessor 
Intranet Servers 


he mainstreaming of Internet 
technology into everyday 
applications is fueling a radi- 
cal transformation in corpo- 
rate information systems. The Internet 
has given birth to intranets, which clear- 
ly will figure prominently in your net- 
work's future. 

As intranets begin to grow within an 
enterprise, they demand resources that 
can strain existing network infrastruc- 
tures. True, youcan splice casual intranet 
service onto most any existing system if 
performance isn’t your primary goal. But 
proper support for Web-based informa- 
tion technology requires an investment 
in new servers, optimized to process URL 
requests, deliver HTTP documents, serve 
FTP and mail, and perform other Web- 
related tasks. 

Browsers are nearly standard equip- 
ment for any serious operating system. 
Whether for configuration, intranet nav- 
igation, or venturing onto the Web, the 
browser isevolvingintoan indispensable 
tool. And if you believe even part of the 
fanfare surrounding Java, your browser 
will soon be the interface to all applica- 
tions. So what exactly does your network 
need to satisfy all this browsing? 

Makers of high-end servers are racing 
to provide part of the answer. For this Lab 
Report, we decided to sample and evalu- 
ate symmetric multiprocessor (SMD) sys- 
temsand determine how suitable they are 
to the emerging role of intranet servers. 

The six systems we tested are from 
manufacturers that already have solid 
reputations in the server market: Com- 
раа, Digital, Hewlett-Packard, Inter- 
graph, Sun, and Silicon Graphics. Dur- 
ing our evaluation, each of these systems 


T 
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proved itself quite capable. We exercised 
them in the role of both high-load intra- 
net servers and in the more traditional 
functions of database servers. 

The first three systems—the Compaq 
ProLiant 5000, HP LX Pro 6/200 SMP, and 
Intergraph InterServe MP-660—are quite 
similar. Each is built around four Intel 
l'entium Pro processors in a fairly stan- 
dard Intel-architecture implementation. 
These machines came with Microsoft 
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INTRANET SERVERS 


Digital AlphaServer 4100 
is the fastest Unix server as well as 
the best overall, turning in the top 
performance in both Web and 
database benchmarks. 


Compaq ProLiant 5000 and 
HP LX Pro 6/200 SMP 
tie for honors in the Wintel arena, both 
besting the Intergraph InterServe 
MP-660 by a hair in the Web benchmark. 


Windows NT Server 4.0 installed. 

The other three systems provide achal- 
lenging mix of RISC chips and different 
versions of Unix. The Digital AlphaServ- 
er 4100 runs OS/F, powered by four Alpha 
processors. The Sun Netra i 4000 server 
is equipped with four UltraSPARC CPUs 
and runs Sun’s Solaris OS. Irix is the Unix 
of choice for SGI's quad MIPS 10000- 
based Origin 200 system. 


Heavy Hardware 


Ac first it seemed natural to segregate 
these half-dozen servers into two cate- 
gories based on their processor architec- 


Hardware 


NT servers challenge Unix 
systems on intranets—and 
prove equal to the task. 


By Robert L. Hummel 


ture and operating system. But as we 
discovered, these six machines are simi- 
lar enough in performance to make such 
distinction artificial. 

The goal of our evaluation was to rank 
the hardware: Specifically, we wanted to 
see how the multiprocessor intranet serv- 
er behind the IP connection played. Typ- 
ically, computers like these sit on a large 
corporate intranet, serving and searching 
alargecollection of in-house documents. 
To handle those tasks, we specified a 
base server configuration built around 
four high-end CPUs configured for sym- 
metric multiprocessing. Each system came 
equipped with 512 MB of RAM. 

Because we didn't want the hard-disk 
subsystem to become an artificial bottle- 
neck and bias the test results, we request- 
ed that each system come with at least 10 
hard drives holding 2 to 4 GB each. We 
specified that they be configured asa five- 
drive striped data set and mirrored—an 
unexceptional setup for a high-reliabili- 
ty server. 

The unfettered flow of network traffic 
is obviously a key part of any intranet sys- 
tem. To ensure that we had more than ade- 
quate bandwidth to carry our Web activi- 
ty, we specified that each machine be 
equipped with смо 100Base-TX Ethernet 
ports. Clients were split evenly berween 
the two backbones during our testing. 

Beyond these minimum and necessary 
criteria, we allowed each manufacturer 
leeway to configure the system as it felt 
an intranet server should be equipped. 
This led to much customization and an 
interesting variety of elective equipment, 
as described in the features table on 
page 114. 

Among the optional equipment that 
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CPUs 
Symmetric multiprocessing means there's plenty of 
power to rapidly service a huge number of Web 
requests and associated tasks, Packing in four CPUs 
leaves enough capacity to handle mail and other 
network tasks, even on busy systems. Г 


a 
4 


distinguished some systems were hot- 
swappable redundant power supplies, a 
built-in UPS, and a fiber-optic link. Physi- 
cal form factors also varied widely, from 
а 6-foot-tall rack-mount system to а dou- 
ble-wide floor model to linked pairs of 
aerodynamic indigo towers. 

Asa direct result of this variation, prices 
for these servers ranged widely. The fea- 
tures table enumerates the details on each 
configuration; you'll have to decide if the 
extras justify their cost. 

We didn't test systems from ALR, HP 
(PA-RISC), IBM (К5/6000), or NetFrame 
because units weren't available in time or 
because new models were close to intro- 
duction, Polywell supplied a system, but 
we were unable to get it running in time. 


More Than Speed 


Speed is an easily understandable metric, 
andit's natural to want the fastest perfor- 


DAUGHTERCARDS 


ү, Putting processors and memory 
2 (wm removable cards makes 
7 sense. By stocking populated 
Ф spares, you can diagnose and 
repair failures by simple aubsti- 
tulion. The flexble configuration 
means you can buy less server 
b. now and add processors or 
memory as needed. 


mance possible. These quad SMP servers 
are, by definition, destined for heavy-traf- 
fic environments. Speed will obviously fig- 
ure heavily in your decision. We found an 
89 percent difference on the Web bench- 
mark between the fastest and slowest 
members of our testing group. On the 
database test the spread was about the 
same, with the slowest system taking about 
86 percent longer to complete the job than 
the fastest system. 

In the real world, raw performance is 
weighed against costs. Bang for the buck 
ina pure HTML environment means serv- 
ing the largest number of URL requests for 
the least amount of money in the shortest 
period of time. 

А final, butby no means trivial, consid- 
eration is that of architecture and OS. 
Despite the generally heterogeneous 
nature of a typical network infrastructure, 
systems are not necessarily interchange- 


Twin 100-Mbps network 

ports ensure that a high 
volume of Web requests can 
be accommodated. 


RELIABLE POWER 
With redundant power supplies, 
failure of one supply cannot affect 
operation, A smart server will detect the 
failure and notify the operator. If the sup- 
plies are hot-swappable, you can replace 
them without ever turning off the server. 


FRONT PANEL 


` 
DRIVE SUBSYSTEM 
Large, fast hard drives provide the storage required 
for HTML documents, mail, databases, and other 
server-based information. To protect critical data, 
Ihe drives are both striped and mirrored, Hot-swap- 
pable drives can be replaced in the disk array with- 
out taking the server off-line. 
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able ona practical basis. To install and man- 
age your server, you'll need one or more 
experts who are familiar with the OS and 
architecture you choose. Developing or 
acquiring this expertise is often expensive. 
Unless your business is a dedicated Unix 
shop, an NT-based server may offer a cost- 
effective solution for intranet serving 
applications. Despite its shortcomings in 
many areas, the general familiarity of NT 
Server, its growing role as a part of het- 
erogeneous networks, and its more limit- 
ed configuration options make it worth 
considering as a solution in this role. 


Contributors 

Andrew Froning, managing editor/NSTL 
Dorathy Hudson, project manager/NSTL 
Steve Platt, director of electronic 
publications/NSTL 

Robert L Hummel, freelance writer/BYTE 
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o determine our Best Over- 
all winner, we relied primar- 
ily on performance as a selec- 
tion criteria. The indisputable 
champ was the Digital AlphaServer 4100, 
which turned in the overall best results in 
both tests—but only by a nose. 

In the Web test, for example, we mea- 
sured how fast the servers could satisfy a 
collection of URL requests. Under our 
heaviest load (5600 URL requests), the 
AlphaServer, LX Pro, and ProLiant 
servers came in first, second, and third, 
respectively, representing a spread of only 
1.5 seconds. This difference amounts to 
less than 5 percent of the overall execu- 
tion—an amount that we consider to be 
a statistically insignificant variation. 
Clearly, any of these systems will provide 
excellent performance. 

Of the remaining systems, the Inter- 


SERVERS 


Serve MP-660 claimed fourth place, tak- 
ing about 5.5 seconds longer than the Pro- 
Liantto complete the 5600-URL test. The 
Sun Netra and the SGI Origin required 
nearly twice the time of the other servers, 
trailing the leader by 26.8 and 30.3 sec- 
onds, respectively, 

The elapsed time required to complete 
the Web test is a valid measurement. But 
equally interesting is how well the serv- 
er accommodates a rising level of URL 
requests. All the servers we tested re- 
sponded similarly to increasing loads. For 
each 700 additional URL requests, for 
example, the time to complete increased 
on average by 3 to 4 seconds. 

The AlphaServer again proved to be 
the performance leader in the database 
test, besting its nearest competitors Бу 25 
percent in both single and queued query 
conditions. Second place was split among 


Interpreting Performance 


the NT/Intel-based servers: the LX Pro, 
the ProLiant, and the InterServe MP-660. 
Not unexpectedly, all three turned in 
nearly identical times in the database test 
under all loads. The Netra and Origin 200 
posted the slowest times when asked to 
perform four or more database queries. 
To process 12 queries, the Origin 200 
required over 367 seconds—86 percent 
longer than the AlphaServer and 40 per- 
cent longer than the Wintel systems. 
The database test measures both com- 
putation speed and, indirectly, the over- 
head associated with each system's SMP 
implementation. With four CPUs avail- 
able, we expected that the time to process 
from one to four requests would be fair- 
ly close, with all tasks able to run simul- 
taneously, Generally, this was true. How- 
ever, the Origin 200 was the exception, 
with times increasing from a speedy 69 


e measured the performance of these servers by sending them a num- 
ber of tasks and timing how long they took to complete the exercise. 
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Between tasks, we rebooted the servers, thus the time for the server to come 
up to speed on the tasks, filling caches and so on, figures heavily in the scores. 

Under normal conditions, servers aren't usually run in such a one-shot 
mode of operation. Once they're up, they stay up and running. The measure 
oftheir performance indicated here, therefore, must be tempered by how they 
react to Increasing work loads. To more effectively cast the results in this light, 
we've transformed the testing results from time to complete to time per task. 

In the database test, for example, we've divided the total execution time by 
the number of queries. As the graph shows, when the servers are fielding more 
than four queries, the time required to process each additional query is essen- 
tially a constant low value. 

Asimilar situation occurs when the average time to serve 100 URL requests 
is derived from the Web test data. As the number of URLs served increases, the 
start-up overhead of the test becomes less significant. The response to addi- 
tional requests again becomes a proportionate increase in time. 

Both Sun and SGI were at а loss to explain the extra 20 seconds or so that 
theirservers took to handle each Web test compared to the other machines in 
the review. If you don't count this "start-up" time, the servers responded sim- 
ilarly to increasing load. In this case the SGI required only 3 seconds to han- 
dle each additional 700 URLs—the least time of any machine In this review. 
For the same increase in load, the Sun required the longest additional work- 
ing time: 4.17 seconds. 

The bottom line is that these servers like to work hard. The more you load 
them up—until you hit a bandwidth limit somewhere else in the system—the 
more efficiently you use them, 
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Oncea a server begins to deliver a heavy load, its 
ыш suffers little from start-up overhead. 


When all four processors are kept busy, the time to 
process additional queries is relatively constant. 
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BEST UNIX/RISC and : 
BEST OVERALL : 
Digital AlphaServer 4100 ; 
The AlphaServer is the bestofthe ! 
bunch. It outperformstheother — : 
systems consistently, although 

not by a great margin. Among 


BEST NT/INTEL 


Compaq Proliant 5000 and 

HP LX Pro 6/200 SMP 

The ProLiant and LX Pro turned 

in results that were practically iden- 
tical in both the Web and database 
tests, edging the Intergraph Inter- 


Unix boxes, it is the WEIGHTING . Serve MP-660 ош ofa 

clear winner, but it three-way tie in the 

does get some stiff Web test. The Com- 

competition from the paq and HP machines 
Wintel side. Compared to the Wintel servers, | are serious and cost- 
the AlphaServer isa questionable са! опа | Usability effective competi- 
cost-benefit basis. It delivers only a slight Foatures | tion for the Alpha- 
throughput advantage at nearly triple the Technology Server 4100. 
price of the least-expensive Wintel box. Implementation 

PRICE TECHNOLOGY IMPLEMENTATION PERFORMANCE FEATURES USABILITY OVERALL RATING 

Digital AlphaServer 4100 $113,201 ttit titt LESS dí trto $e kitto 
HP LX Pro 6/200 SMP $49,300 tito жжжй Жжжж tree ttit 2254244 
Compaq ProLiant 5000 $41,724 Lir: LEER жжйжй жж tik Lidl 
Intergraph InterServe MP-660 $70,500 * keke kek keke LESE жжжж жж 
SGI Origin 200 $83,310 LES! P222 de kito tik чик 
Sun Netrai 4000 $143,595 keke Жжжж ttt жжжж week жжжй 
LESSER! Outstanding kik Very Good kkk Good ж Far * Poor * with monitor 


seconds for a single task—second only to 
the AlphaServer's 51 seconds—to the 
slowest response of 123 seconds for four 
tasks. 

Asthe number of tasks was increased to 
eight and 12, the time required to com- 
plete approximately doubled and tripled 
for each system, respectively. Under heavy 
loads, both the MP-660 and the Netra i 
4000 dropped behind the rest of the pack. 
A time-out inthe Netscape Live Wire pro- 
gram expired before the Sun system could 
complete processing 12 queries, so we 
were unable to record a finish time. 


NT Comes of Age 


Windows NT has suffered from а second- 
class image when compared to Unix 
servers. And traditionally, differences in 
OS and server software have made it dif- 
ficult to compare the two. But using Net- 
scape Enterprise Server as а common test 
platform allowed us to minimize the dis- 
tinction and concentrate on the effect of 
the processor architecture and the OS on 
overall system performance. 

When we pitted these machines head to 
head, we were somewhat pleasantly sur- 
prised to find that the NT/Pentium Pro 


combination was potent competition for 
the Unix systems. After years of playing 
the bridesmaid to RISC/Unix, Wintel box- 
es are showing that they can hold their 
own in the intranet server field. 

The three Wintel servers we tested in 
this Lab Report are all powerful, sport- 
ing quad processors and wide network 
bandwidth. Each is quite capable of run- 
ning your intranet Weh service with plen- 
ty of muscle left over for mail and other 
background tasks. And the combination 
of processor power, plenty of RAM, and 
huge disk arrays equips them to speed 
through large database tasks with capaci- 
ty in reserve. 


Other Considerations 


With performance between the systems 
comparable, price will take on a more sig- 
nificant rolein any purchase decision. But 
there are other factors, both subjective and 
objective, that you should take into 
account when selecting one server over 
another. 

Before adding a Unix server to a pre- 
dominantly Windows NT network, for 
example, you'll have to weigh how much 
expertise your company has with that par- 


ticular brand of Unix, RISC architecture, 
and system vendor. Ácquiring operational 
expertise can bean expensive proposition, 
especially when you consider the invest- 
ment you'll have to make in setting up, 
tuning, and maintaining the system. You 
may also have to spring for a new suite of 
development tools and applications. 

Ontheother hand, even dedicated Unix 
shops should consider the less-expensive 
Wintel servers as alternatives to new Unix 
servers. Chances are good that some form 
of Windows already Баз а significant pres- 
ence on your network in at least a client 
role. In that case, making the transition to 
NT Server isn't such a big leap. 

Reliability is also something that's dif- 
ficult to benchmark. But how valuable is 
a really fast server that doesn't stay up 
when you need it? Characteristics that 
contribute to reliability include the abili- 
ty to swap failed components, including 
power supplies and hard disks, without 
bringing the system down. And even if you 
can't swap things like CPU, RAM, and 
network cards, being able to go inside 
the box and easily replace a bad compo- 
nent is important, because you know 
you'll have to do it someday. 
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Bar the Door 


Tue Compaq ProLiant 5000 makes extensive 
use of daughtercards. Two cards hold a total 
of 16 sockets for memory expansion. The CPUs 
are held on two more cards, packed two proces- 
sors per card. These cards are locked in under а 
bracketed see-through plastic hold-down. Plan 
your upgrades carefully, as you'll have to work 
hard to get at these cards. 


Rugged Good Looks 


he interior of the HP LX Pro will look familiar to anyone who's ever peeked 
into a desktop PC. But the construction of the LX Pro belies HP's heritage of 
commercial test equipment. The machine is ruggedly built and uses modular 
technology where appropriate, yet it provides easy access to components. 
The HP also makes use of dual-CPU daughtercards, А third card holds 16 mem- 
| ory sockets, all of which were populated in our review unit. A dedicated fan 
blows air in the general direction of this expansion cage. 


Plug and Play 


AES Sun Netra i 4000 may be the ultimate in modular design. If you're used 
to the open nature of Intel-based systems and enjoy poking around inside 
your server, put away your screwdriver. Be warned that the Sun should be 
stamped "No user-serviceable parts inside." 

Other than perhaps adding memory, the Sun's construction clearly discour- 
ages tinkering. On the other hand, if you own enough Netra systems, you can 
stock а variety of spares for each of the critical modules. Potential server 
downtime is thus reduced to the time it takes to unlock, swap, and lock. 
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e tested using two different 
patterns of Web and process- 
ing activities. À combination 
ИШИН HTT P/F TP test determined 
whattoexpect in a Web-oriented intranet 
capacity. We used a second test, consisting 
of large database queries, to examine each 
server's ability to perform large-scale data 
management and manipulation. 

Servers must have clients, so we built 
atest bed of eight dual-Pentium Pro (200- 
MHz) systems. Each client was equipped 
with 64 MB of RAM, a 3-GB hard disk, a 
100-Mbps Ethernet interface, and NT 4.0. 
The clients were divided into two groups, 
four systems connected to each of the 
server's 100-Mbps backbones. 

Three systems ran standard NT Serv- 
er, while three ran different versions of 
Unix (Irix, Solaris, and OS/F). To level the 
playing field, we employed Netscape 
Enterprise Server 2.01 as the core Web 
software. FTP server software was the 
exception; the standard OS release was 
used. Netscape LiveWire Pro, which in- 
cludes the Informix database system, sat 
on top of Enterprise Server. Netscape 
Mail Server handled all mail service. 

Installation defaults were left largely 
unchanged. We made minor adjustments 
to rune the system for database or Web 
service activities as appropriate. We con- 
figured Informix shared memory to pro- 
vide a reasonable balance of allocation of 
primary memory between Informix and 
other OS-related activities. Likewise, we 
modified processor and thread limits 
for each of the two test scenarios. 

In the first scenario, we examined serv- 
er performance under a Web load. Each 
of rhe eight clients executed from one to 
eight concurrent tasks. Each task in turn 
requested a series of URLs (95 percent 
HTTP, 5 percent ЕТР) from the server. 
The requests were made into FTP and 
HTTP trees encompassing several thou- 
sand files that filled over 200 MB of disk 
space. The entire tree was cached in sys- 
tem memory—a situation not uncom- 
mon in large server installations. 

The Web test determined the server's 
ability to create and break network links, 
search cached file data, and transport 
information from memory to the пег- 
work interfaces. We use standard “keep- 
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Тһе time required to serve the URL requests increased 


linearly as more load was added to the system. 
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Service is speedy when the systems are running up to four 
queries. Beyond that, time increases proportionally. 


alives" to simulate realistic browser inter- 
action patterns. During all tests, a mod- 
егаге, nonmetered mail processing load 
was placed on the server. This load rep- 
resents common background noise and 
external server activities. 

Oursecond scenario treated the servers 
as back-end database servers ficlding 
complex queries into a midsize, highly 
cacheable database. À single query sort- 
ed, indexed, and summed a one-million- 
record database. 

We configured all four processors in 
parallel, allowing Informix to dominate 
the system. We ran the test with one, two, 


four, eight, and 12 concurrently initiat- 
ed queries. Ideally, execution times for 
one, two, and four queries should be iden- 
tical. Any increase in time represents OS 
or system overhead. 


Evaluations in this report represent tbe judg- 
ment of BYTE editors, based on tests con- 
ducted by NSTL, Inc., as documented ina 
recent issue of their monthly PC Digest. To 
purchase a сору of the full report, contact 
NSTL at 625 Ridge Pike, Conshohocken, PA 
19428; (610) 941-9600; editors@nstl. comm. 
Fora subscription, call (800) 328-2776. BYTE 
magazine and NSTL are both operating units 
of The McGraw-Hill Companies, Inc. 
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INTRANET SERVERS FEATURES 
Compaq Computer Digital Hewlett-Packard Intergraph Silicon Graphics, Sun 
Carp. Equipment Corp. Company Computer Sys. Inc, Microsystems 
ProLiant AlphaServer NetServer InterServe WebForca Netra i4000 
6000 ЕЙ 4100 5/400 LX Pro 8/200 B60 Origin 200 
Test configuration price without monitor $41,724 $113,201 (list) $48,300 (notspecified) $83,310 $143,595 
Test configuration price with monitor $42,123 $113,786 (list) (nat specified) $70,500 (not specified) (not specified) 
Overall rating жйжіж 22221 kerkt ttik iii жайй 
PROCESSOR 
Mode! Intel Alpha intel Intel MIPS Ultra- 
Pentium Pro 21164 Pentium Pro PentiumPro  R10000 SPARC 
Number of processors in test system 4 á 3 d 4 4 
Processor speed (MHz) 200 400 200 200 180 167 
Cache bus speed (MHz) on-chip on-chip an:chip on-chip 130 167 
Instruction cache (КВ) 18 8 КВ pnmary/ 16 16 32 16 
96 KB secondary 
Instruction cache associativity 4-way set 3-way sel 4-way set 4-way set 2-way 2-way 
Data cache (KB) 16 8 KB primary/ 16 16 32 16 
96 KB secondary 
Maximum number of processors 4 4 4 4 4 14 
SECONDARY PROCESSOR CACHE 
Total installed in test system 2MB 16 MB' 2 MB 2 МВ 4MB 4MB 
Standard per processor 512KB 4MB! Bt2KB 512 KB 1MB 512KB 
Maximum per processor 512KB 4MB' 512KB 512KB 1MB 1MB 
Spaed (пз) on-chip 9 on-chip on-chip 7 6 
Associativity 4-way sel {not specified) 4-way sat 4-way set 2-way Direct-mapped 
SYSTEM RAM 
Amountin test system 512KB 512KB 512KB 512 КВ 512 KB 512KB 
Standard amount 128KB 512KB 128 KB 128 KB 128 K8 64 KB 
Maximum amount 4GB 8 СВ 208 4 СВ 4GB 14 GB 
Speed 80 na 80 ns 80ns 60ns 60 пв 80 па 
EXPANSION/BUS SLOTS 
Bus architecture PCI, EISA PCI, EISA PCI, EISA PCI, EISA PCI, XIO Two S-Buses 
Number of slots ? PCI. 3EISA"" B PCI, EISA'** 6 PCI, 4 EISA 11 PCI, 3ISA** 6 PCI, 10 XIO 3 
HARD/FLOPPY DRIVES 
Number of hard drives installed 10 63 10 10 10 20 
in teat aystem 
Maximum number of hard drives t1 21 12 8/112 12 2/16 
(intemal/external) 
Total hard-drive capacity in test system 21 СВ 21.5 GB 21GB 40 GB 36.4 GB 42GB 
Maximum hard-drive capacity 172GB/361GB — 90.3GB/75 TB 100.2 GB 72 GB/ 109.2 GB 18.2 GB /2TB 
(internal/external) 1080 GB 
Interface Fast-Wide SCSI Fast-Wide Ultra-SCSI SCSI, SCSI, 
SCSI-2 SCSI Fibre Channel Fibre Channel 
Hot swappable e e v v et v 
Standard 35 -inch 1.44-MB floppy drive — v v v 
NETWORK ADAPTER 
Ethernet adapter manufacturer Compaq Digital НР Intel SGI Sun 
Ethernet adaptar model Netelligent 10/ ПЕ-500 DeskDirect Pro100-B N/À Fast Ethernet 2.0 
100ТХ PCI UTP 
Ethernet adapter location Expansioncards Expansion card System board Expansioncard System board System/ 
expansion board 
Ethernet connectors RJ-45 RJ-45 RJ-45 RJ-45 RJ-45 ®}-45 
DRIVE BAYS 
Total 34-inch drive bays 4 hot-pluggable 1 0 8 12 2 
Total 5%-inch drive bays d removable 21 В +12piuggable 2 4 0 
External drive unit e v v 
Е = BYTE Заз! Warranty: P= parte; L= labor; k in к Dutstanding жал & Very Good ж * Good 
жи Fair * Poor 


Compaq Computer Digital Howlett-Packard Intergraph Billeon Graphics, Sun 
Corp. Equipment Carp. Campany Computer Sys. Inc.. Microsystems 
ProLiant AlphaServer pemg На агуаг InterServe WebForce Netra i 4000 
5000 4100 5/400 LX Pro 6/200 660 Origin 200 
ADDITIONALINSTALLED EQUIPMENT 
CD-ROM drive (speed) 4X 4X AX 12X 4X 
Tape backup drive v 
WORM drive 
Redundant power supplies v v v v 
Hot-swappable power supplies v v v v 
UPS v v 
Remote administration card v v v v v 
Other Redundant Hot-swappable, Redundant 
cooling fans redundant cooling fans 
cooling fans 
SECURITY 
Power-on password v v v v и 
Keyboard password v v v 
Setup utility password v и и и 
Chassis lock v v v ие и и 
Keyboard lock v v 
Secure remote log-in v и v v v 
DIMENSIONS 
Height (inches) 25.8? 295 24.6 19.25 23? 13.5 
Width (inches) 8,767 193 18.6 16.8 g? 19.7 
Depth (inches) 22.4? 35.4 25.3 30 26.57 22 
Weight (pounds) 50.82 250 187 12Б 592 150 
Form factor Twin towars Pedestal Pedestal 18-inchrack | Twin towers 19-inch rack 
modules 
INSTALLED SOFTWARE 
Web software Меіѕсаре Netscape Netscape Notscape Metscape Netscape 
Enterprise Enterprise Enterprise Enterprise Enterprise Enterprise 
Server Server Server Server Server Server 
Operating system Windows NT Digital Unix Windowa NT Windows NT ІНІХ6,4 Solaris 2.5.1 
Server 4.0 Sarvar 4.0 Server 4.0 
E-mail software Netscape Netscape Netscape Netscape Netscape Netscape 
Mail Server Maii Server Май Server Mail Server Mail Server Mail Server 
Database system Netscape Neiscape Netscape Netscape Netscape Netse 
LiveWire Pro LiveWire Pro LiveWire Pro LiveWaePro LiveWire Pro Live Wire Pro 
SALES AND SUPPORT 
Length of standard warranty (years) 3 years on-site 3 years on-site 3 3 1 1 
Extended warranty available v v v ы v 
Sales and distribution channals VARs, resellers VARs, direct VARs, direct Direct, dealers Direct, VADs, VARs, direct 
Integrator 
On-line support available v v v v и v 
Free technical support after purchase и и и v v Conditional 
On-site service available v v v v и v 
On-site service cost (first year) Under warranty Under warranty Under warranty Under warranty Under warranty Under warranty 
Phona МА 608-493-6111 N/A 205-730-2000 415-960-1980 415-950-1300. 
Toll-frea phone 800-345-1518 800-DIGITAL 800-752-0900 800-763-0242 800-800-7441 800-USA-A4SUN 
Toll-free support number B00-852-6672 800-DIGITAL 800-322-4772 800-543-1054 800-800-4SGI 800-USA-4SUN 
On-line address http://www http//www htip://www,tip http://www httpz//www http://www 
.compag.com digital.com comigo intergraph.com .sgi.com -Sun.com 
Inquiry number 1064 1085 1086 1067 1068 1089. 
* One siat is shared. ** Two siota are shared. *** Three slota are shared. 
1 Tertiary cache; primary and secondary are on-chip. 2 Each lower. 3 Drives not титогесі. 


МАТ 1357 BYTE 115 


Put Your E-Mail 
on the IMAP 


hile the Internet has brought 
about simple, inexpensive е- 
mail transport and access, sys- 
tems using the Post Office 
Protocol (POP) haven't offered the exten- 
sive features of the e-mail systems avail- 
able from Microsoft, Lotus, and Novell. 
Those go well beyond simple storage and 
delivery, offering database-driven tech- 
nologies that accommodate document 
sharingand other collaborative comput- 
ing technologies. Until recently, setting 
up an enterprise-wide e-mail solution 
required investing in proprietary systems 
and cumbersome gateways. 

Internet Message Access Protocol 
(IMAP) is an alternative that addresses the 
problems that crop up when you regu- 
larly access Internet e-mail from more 
than one computer, and it makes mar- 
velously efficient use of dial-up connec- 
tions. You can call in to the mail server, 
download just the new mail headers, and 
disconnect. IMAP4 understands Multi- 
purpose Internet Mail Extensions 
(MIME), so even when you download 
only headers you can see which messages 
have attachments. While off-line, you can 
browse select messages for downloading 
into your local cache. If a message has 
attachments, you can download only the 
text, or select individual attachments, or 
download everything. That's real paw- 
er and convenience. 

For this report, we evaluated four mail 
servers that support IMAP4, the latest full 
standard, We tested three running under 
Windows NT and one under Unix. The 
NT servers are AltaVista Mail Server 97 
version 2.0B, Netscape Mail Server ver- 
sion 2.02, and Fujitsu Software's Team- 
Ware Mail version 5.1 beta. The Unix 
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server is SunSoft's Solstice Internet Mail 
Server 2.0, (Most of these servers are not 
restricted to the platforms we tested 
on.) We concentrated on features, ease of 
learning, and ease of administration. We 
didn't test specifically for performance 
because that, along with scalability, is 
more a function of the overall network 
than of the server software. 


How Dol Access Thee? 


For mostusers, an e-mail program's ahil- 
ities ro store, retrieve, and manipulate e- 
mail are what matter most. The most 


BYTER 


TeamWare Mail 5.1 (beta) 

Our combined ratings for these products 
came out very close when all our tasting 
was done, but Fujitsu Software's entry won 
by a nose. It was the easiest to use and 
offered the widest array of features. 


widely used protocol, POP, is supported 
by the mail clients bundled with Netscape 
Navigator and Microsoft Internet Ex- 
plorer, as well as by Eudora. IMAP, an 
alternative to POP, has features and ex- 
tensions that make it more robust and 
ultimately much more convenient in 
client/server computing environments 
where multiple clients need to access 
the same mailbox, 

While all four tested products support 
the latest version of POP (POP3), and all 
qualify as compliant with IMAP4, they dif- 
fer in what features and extensions they 
support (see the table on page 119 for 
details), Three main functional areas 


Software 


Server-based Internet 
Message Access Protocol 
e-mail delivers speed, 
convenience, and flexibility. 
By David Seachrist 

and Tom Yager 


make IMAP a better choice than POP: 
1. IMAP offers better remote access. 


2. IMAP supports folder hierarchies and 
folder sharing, while POP does not. 


3. IMAP allows searching and selection of 
messages and message parts, and 
searching is done on the server, not 
on the client. 


Until recently, the primary reason not 
to use IMAP was the abundance of POP 
mail client software, which isincluded in 
the two most popular Web browsers. 
However, Netscape Communicator 
will have an IMAP-capable mail client, 
and Microsoft Internet Explorer will 
surely follow suit. 

Most of the differences between IMAP 
and POP are in how they allow access to 
e-mail messages. There are three typical 
access methods: off-line, on-line, and dis- 
connected. The most common mode on 
the Internet today is the off-line paradigm 
(“off” referring to “off the server"), 
where messages are retrieved by the mail 
client and deleted from the server. The 
mail client may be on-line in that it's con- 
nected to the Net, but in fact it “connects” 
only with the mail server long enough to 
download a new message. The user per- 
forms all message access and manipula- 
поп on the client, not on the server. 

The on-line model reverses this. Mes- 
sages remain on the server, and the client 
software manipulates them remotely. 

Disconnected access is essentially a 
hybrid of the first two. The original 
message files remain on the server and 
can be manipulated remotely. In addition, 
copics are cached on the client, where 
they can also be manipulated. Once the 
user reconnectsto the server, the message 
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AltaVista Mail presents a 
compact but easy-to-use 
administrative setup. 
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TeamWare Mail's administrative 99 
functions are simple and 
straightforward. 


p Netscape Mail Server provides a much 
more graphical appearance that, naturally, 


looks a lot like the traditional Netscape 


Navigator browser. 
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` Netscape Mail Server gives 
lots of choices over what e-mail 
services should be monitored 
and fogged. 
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Three of the IMAP mail servers we tested provide you with extensive collections 
of tools to make server administration simpler and easier. 


files are synchronized to make sure that 
both machines have the most current ver- 
sion of each message. 

POP is a store-and-forward protocol 
that was never designed to employ a client/ 
server computing environment very effec- 
tively; it fully supports only the off-line ac- 
cess model. POP does have a pseudo-on- 
line mode in which mail messages can be 
|< оп the server, but this mode lacks fun- 
damental manipulation features. Even so, 
the off-line method works fine for users 
who always retrieve their mail from the 
same client computer. But if the user typ- 
ically checks mail from more than опе 
computer, their messagescan become dis- 
persed among several client computers. 


This makes it hard to keep all the mail- 
boxes up to date because the user has to 
copy messages manually from one com- 
puter to another. 

IMAP supports all three types of access, 
so it's better suited for nomadic mail users, 
such as sales representatives who may have 
a desktop computer at the office and a lap- 
topon the road, With IMAP the user's mail- 
box is central to the server. Regardless of 
location, they will always be accessing 
the most current version of the mailbox. 
And they won't have to log unnecessary 
connect time because any off-line deleting 
or marking of messages they do will be syn- 
chronized atthe next server log-in, All the 
servers in this report support all three types 


of message access, but not all IMAP clients 
support disconnected operation. 


AltaVista Mail 


Server 97 2.0B 


AltaVista Mail Server's most impressive 
assets are its administrative interface and 
its price. The program offers three admin- 
Istrative interface choices: a menu for 
accomplishing routine tasks like creating 
new user mailboxes, an Explorer-style 
interface for getting a bird’s-eye view of 
the mail server’s organization and for 
monitoring its access, and a Web browser 
interface for remote administration. Fora 
$495 license fee, 250 clients can access the 
server. (AltaVista Software does not pro- 
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Put Your E-Mail on the IMAP 


duce an IMAP client, so you would need to 
supply your own.) As with all three NT 
products we tested here, a single snag in 
an otherwise smooth installation process 
took hours of troubleshooting and a long 
phone conversation with technical sup- 
port to resolve. 

AltaVista Mail Server's security and 
IMAP server features are not quite as 
complete as the other two NT programs, 
despite the fact that this is the only server 
to currently support IMAT4 revision 1, lt 
seems clear, though, that AltaVista was 
willingto sacrifice some bells and whistles 
to make the program easier to learn. 

À case in point: AltaVista Mail Server 
97 lacks an adequate means of importing 
user mailboxes. It does offer a protocol for 
accomplishing the task, but it is not as easy 
to useas the other programs’ import capa- 
bilities. AltaVista Mail Server 97 also 
does not allow automated replies. 

The program uses a very smooth setup 
wizard and runs a server diagnostic utili- 
ty at the end of the installation. But when 
we ran the setup, the diagnostic testing 


BEST OVERALL 
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(лт: ыы и ыз euni 
TeamWare Mail _ Unne 
It's close, but easy-to-use fea- іш “үтү } 
tures make this the winner. Е 8 Coniact ilo | 
[а замов 
AltaVista Mail Netscape Mail Solstice [nternet TeamWare Mail 
Server 97 2.08 Server 2.02 MailServer2.0 5.1 (bata) 
PRICE Об іог260 ивега; $995 (07100 $495 unlimited 95 for В users; 
905foruniimited users users 96 for an 
license additional 10 usera 
TECHNOLOGY tot ЖЖЖ ж й й kar 
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results scrolled by so quickly that we did- 
n'rseea warning that the server's Domain 
Naming System (DNS) MX records 
weren't found, When our testers started 
to use the mail server, the lack of the MX 
records caused mail messages to loop and 


eventually end up in the dead-letter mail- 
box. While users of AltaVista Mail Server 
97 who employ a dial-up connection to an 
[nternet service provider should never 
have the problem with MX records, it's still 
important; about 10 percent of the ques- 


TECH FOCUS 


MAIL MANAGEMENT | 


IMAP's hasic functionality. At present, none af 
the tested programs supports the access con- 
trol list (ACL) extension of IMAP. An ACL allows 
limiting mall access by a list of IP addresses set 
by the mail administrator. This is similar to 
Windows NT's use of ACLs, but it's specific to 
IMAP services. Both Netscape Mail Server and 
TeamWare Mall offer proprietary methods of 
limiting access by domain names. All four pro- 
grams offer password encryption of mall 


Managing Messages with IMAP 
Internet Message Access Protocol (IMAP) 
allows clients to remotely create and manip- 
ulate mailboxes on the server and to have 
folder hierarchy. This gives clients better con- 
trol over the way mail is organized. IMAP also 
allows shared access to mail folders. For exam- 
ple, you could set up a malibox for the sales 
department for mail that is of interest to that 
group. Such a setup would also allow more 
than ane client to access the mailbox at once. 


in database capabilities, which allow defining 
rules for searching, selecting, and deleting mail 
based on values in the message header or body. 
IMAP also permits selective downloading of 
message parts, so you can retrieve a message 


AltaVista Mail Server doesn't support IMAP 
shared folders, but an add-on product called 
Forum serves as a bulletin board/collaborative 


service. 


Since IMAP and Post Office Protocol (POP) 
both use Simple Mall Transport Protocol 
(SMTP), IMAP users can receive messages cre- 
ated with POP clients and vice versa. Be 
advised, though, that while it’s easy to change 
over an existing POP mail system to use IMAP 
exclusively, reverting back from IMAP to POP 
Is an administrator's nightmare. Moving IMAP 
folders hack to POP dumps ail mallbox sub- 
folders into a single root folder, And while it's 
possible to maintain both POP and IMAP mail- 
boxes in the same mall system, this approach 
largely negates the reason for using IMAP іп 


the first place. 


Probably IMAP's slickest feature is its built- 
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TeamWare gives administrators full 
contro! of configuration parameters. 


without a file attachment. Some e-mail client 
packages also allaw attaching rules to folders. 
Opening the server folder displays only the mail 
messages that meet the rule criteria. Rules 
allow actions to be assigned to the criteria, 
which helps users administer their mailboxes. 
For example, a rule could be set to delete all 
messages received before а certain date, All 
the server packages support searching and 
rules defining, but all clients do not. 

The IMAP specification allows Гог negati- 
ated extensions to be added to the list of 


account log-ins using MD5 or Authenticated 
POP (APOP). Netscape also supports S/KEY 
authentication and supports Secure Sockets 
Layer (SSL) when using a Web browser to 
administer the server. None of the programs 
currently implements encryption of messages 
an the server, but TeamWare Mail offers an 
add-on cryptography client package. 

Two other extensions that aren't suppart- 
ed are Quota and Annotate. Quotas let you 
limit the size of IMAP mailboxes and mail mes- 
sages. Annotation allows graupware-style cal- 
laboration, but differences in client platforms 
make it extremely hard to implement. 

There's a list of IMAP4 clients at http:// 
www.imap.org/products.html. This site also 
includes a list of other IMAP4 servers, You can 
download the source code for the University 
of Washington's IMAPA server for free. 


tions in the AltaVista Май Server 97 tech 
support forum deal with looping messages 
and missing MX records. The other pro- 
grams didn’t balk at the lack of MX records 
and seemed to use another method to sup- 
ply the missing DNS information to the 
mail server. 


Netscape Mail Server 2.02 


Inaddition tosolidly supporting standard 
IMAP features, Netscape Май Server offers 
the best printed documentation of the 
group. Its most unique features are its abil- 
{ту to allow users to administer their 
mailboxes via e-mail forms and its choice 
of three automatic-reply modes: vacation, 
echo, and reply. 

The $995 price gets you a license for up 
to 100 clients per server. Client software 
and licenses for Netscape Messenger 
should be shipping by press time with Net- 
scape Communicator (the new upgrade to 
Netscape Navigator) for about $50 per 
client. Netscape Mail Server currently sup- 
ports only Finger asa directory-access pro- 
tocol, butrhe next version of the program, 
which will change its name to Netscape 
Messaging Server 3.0, willadd Lightweight 
Directory Access Protocol (LDAP) direc- 
tory services, 

Netscape Mail Server offers the great- 
est number of service log files, but it lacks 
theserver diagnostic utilities found in the 
other programs. The sole means of GUI- 
based administration is via a Web brows- 
er (the others also offer administration 
software for Windows). 

After we installed Netscape Mail Serv- 
er, the administrative program wouldn't 
run, After a long conversation with tech 
support, we finally figured out that our 
browser software failed because it was con- 
figured to access a proxy server. Trou- 
bleshooting this problem was difficult, for 
neither the software nor the documenta- 
tion hinred at plausible causes of the 
error message. This particular problem 
stopped testing dead with Netscape Mail 
Server becausethe only way to administer 
the program initially is to use a Web brows- 
er. The other programs supply Windows- 
based administrative clients. 


Solstice Internet Mail 


Server 2.0. 


We tested two versions of SunSoft's Sol- 
stice Internet Mail Server: one on a Ross 
Technology SparcPlug workstation run- 
ningSolaris 2.5.1, che other on a Dell Pen- 
tium-based РС. Installation isn't difficult 
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and usually takes only a few minutes (less 
than 5, in our case), but in true Unix fash- 
ion it's all command-line-driven and not 
very graphical. Inserting the CD triggers 
the automounter; the disc's contents 
appear beneath the/cdrom directory. Then 
you can use rhe kgadd command to load 
the mail server's components onto your 
hard drive. 

The post-installation script adds IMAP4 
and POP3 server entriesto your Unix host's 
inetd.conf and services files. The inetd dac- 
mon will spawn IMAP4 and POP3 server 
processes when client requests come in, 
After that, there’s sill one more step before 
it will run: You need to call Sun for a soft- 
ware license. The IMAP4 server won't 
operate unless it finds a license key. This 
can be frustrating, especially for adminis- 
trators accustomed to Microsoft's wide- 
open licensing. But the call doesn't take 
long, and when it's done you getan e-mail 
message containing your license key. Copy 
the key file to the specified location and 
the IMAP4 server is ready to process re- 
quests, [n use, we found that administra- 
tion was rarely necessary except to occa- 
sionally clear a jammed lock file. Sun 
provides on-line documentation in Post- 
Script and Adobe Acrobat formats. 

Solstice includes Solaris (x86 and 
SPARC) and Windows IMAP4 clients, called 
“roam” clients. These clients have some- 
what clunky user interfaces, but they ful- 
ly exploit ІМАР4. Users can access public 
mailboxes, create new mailboxes, and 
copy messages between mailboxes by drag- 
ging and dropping. The roam clients are 
quite smart about managing off-line ses- 
sions, queuing user actions until the next 
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IMAP Strategies of the Big Three 
It’s hard to review Internet Mail Access Protocol (IMAP) m 


without considering what plans Microsoft, Lotus, and Novell have for implement- | 
ing it in their enterprise mail products. 


_ Lotus: Atthe Lotusphere 97 convention in January, Lotus announced that its Domino serv- 
_ erwillact as а path for converging existing сс:Ма! and Notes messaging customers. Lotus 


outlined aggressive plans to add support for Lightweight Directory Access Protocol (LDAP), 


_ IMAP4, and Intemet Calendar Access Protocol (ICAP) їп йз Domino serverline and! to sim- 
| рійу deployment for mail-only users. Lotus will extend Domino's support for Post Office 
| Protocol 3 (POP3), Simple Mail Transport Protocol (SMTP), 


and Multipurpose Intemet Mail 


il-server technology | 


Extensions (MIME) messaging to сс:Май users with сс:Май Release 8, 


| Microsoft: With the release of Exchange Server 5.0, released late in 11996, Microsoft | 
added support for LDAP, POP3, Hypertext Transfer Protocol (HTTP), and Nat News Transtar 
Protocol (NNTP). IMAP4 support is scheduled for this year. 


_ Novell: An update to Novell's GroupWise B.1 should be available by the time you read 
this. GroupWise 5.1 is scheduled to natively support open Internet standards such as | 


2 HTML, SMTP/MIME, and LDAP (client). Suppart for IMAP4, POPS, NNTP, 


| Secure MIN M ME E(s/ MIME), and LDAP рен is due аш 


connection to the server, Roam identifies 
and decodes multiple MIME attachments 
per message. 

Users accustomed to more attractive- 
looking e-mail clients may feel demoted if 
you tell chem they now have to use roam 
clients. It might be wise to investigate oth- 
er IMAP4 clients before investing in Sol- 
stice Internet Mail Server. 


TeamWare Mail 5.1 (beta) 


We tested Team Ware Mail, scheduled for 
a March release, in beta form. Installation 
was more difficult because it requires a sep- 
arate operation for the administrative 
software, a step not necessary with the oth- 
erservers. Evenso, the program's large fea- 
ture set makes it somewhat easier to use 
once you've learned it. And features like 
mailbox and message quotas, mail database 
backup and restore, and LDAP services 
make the program easier to maintain from 
an administrative point of view. Team Ware 
Mail is the only server we tested that cur- 
rently supports LDAP. Client e-mail soft- 
ware comes bundled with the server. 

Team Ware Mail’s GUI isn’t as clean as 
AltaVista's, but it's the only program that 
lets the administrator limit mailbox size 
and message size. The program comes 
with its own backup and restore programs, 
which can be useful when users relocate 
mailboxes to a central server. 


Groupware and Beyond 


Each of these mail servers is just one 
module in a list of servers that are part of 
each vendor's groupware line. Add-on 


modules for bulletin board-style forums, 
group scheduling, document manage- 
ment, and newsservices are available from 
all four software vendors. From the way 
these companies are organizing their prod- 
uct offerings, and adding IMAP to their 
mail services, it's clear that IMAP ora tech- 
nology that offers similar features is 
required to enable open, standards-based 
collaborative computing via the Internet. 

АП these products are worthy con- 
tenders. However, since each server has 
some unique features and lacks some 
others, you might just want to wait for 
the next round of upgrades. If you must 
move to IMAP immediately, look for the 
available features that are most important 
to you, The three products we tested under 
NT were more complete than SunSoft's 
Unix-only server. Fujitsu's Teamware Mail 
is currently the best of the bunch. 8 


David Seachrist (dseachrist&prodigy.com) 
has tested all types of software at NSTL for 10 
years. Tom Yager (tyager 8 maxx.net) isa senior 
developer witb TTG (Dallas, TX), and be oper- 
ates a private research lab. 


Evaluations in this report represent the judgment 
of BYTE editors, based in part on extensive tests 
conducted by National Software Testing Labs, as 
documented in a recent issue of NSTLs monthly 
Software Digest. To purchase a сору of that report, 
with NSTL's own evaluations and data, contact 
NSTL at 625 Ridge Pike, Consbobocken, PA 
19428; 610-941-9600; fax: 610-941-9950; edi- 
tors@nstl.com. For a subscription, call 800-257- 
9402. BYTE Magazine and NSTL are both oper- 
ating units of The McGraw-Hill Companies. 
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he explosion of the [nternet 
T has triggered collateral explo- 

sions in development soft- 

ware, particularly among 
purveyors of client/server development 
tools who are eager to couple their prod- 
ucts with the Web. Borland, fresh from 
its release of C++Builder (the first C++ 
version of the Pascal-based Delphi), is 
unleashing a much-evolved, redesigned 
version of its premier client/server devel- 
opment package. 

Where the earlier version of Delphi 
was a powerful rwo-tiered client/server 
development system in its own right, 
the new version—Delphi 3—boasts mul- 
titiered development capabilities. How- 
ever, Delphi 3 does not stop there. Bor- 
land has carefully engineered its new 
multitiered technologies to connect seam- 
lessly with Web-aware components. The 
result is that little effort turns an “ordi- 
nary" Delphi application into a Delphi 
Web-server application. However, that's 
just the beginning. 


New Insight 


To say that Delphi 3 is loaded with new 
features is to underuse the word loaded. 
The Delphi documentation boasts of 50 
enhancements. 

Developers are met at the front door 
by Delphi's new Insights, a collection of 
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development aids and wizards. Code 
Insight is much like Visual Basic 5.0's 
IntelliSense features (see “The Basics of 
Web Development," April BYTE). 

Code Insight is actually a collection of 
features. The template wizard, activated 
by a keystroke, fills source code with the 
skeleton of control or looping structures. 
The code-completionand code-parame- 


seek Very Good 


ик Good 


Borland's breakthrough development environment 
goes distributed in a big way. By Rick Greban 


Oba 3.0 оа 


Redesigned Delphi Masters Networked Apps 
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Delphi 3's Internet components and Web-applications 
builder make creating Web-server applications easy. 


ter wizards are closely related. The for- 
mer automatically concludes partially 
typed keywords; the latter responds when 
you type a method, providing a template 
for that method’s parameters. Finally, 
during debug sessions, the tool-tip ex- 
pression evaluator allows you to position 
the cursor over a variable, constant, or 
expression and receive a pop-up window 
that shows the assigned value. 

Delphi 3’s Business Insight is a set of 
three components (1.e., for data tables, 
3-D graphics, and reports) intended for 
the business user. Active Insight makes 
building ActiveX components nearly a 
one-step process. 


Brokers 

Delphi 3's support for multitiered appli- 
cations rides on the backs of its new bro- 
kers, independently executing objects 
that shepherd an application's tiers dur- 
ing execution, The remote data broker 
acts asa layer berween the client front end 
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and the database back end. Clients con- 
nect to the remote data broker, which in 
turn connects through the Borland Data- 
base Engine to the database back end. 
This moves the Borland Database Engine 
close to the back-end database server, 
allowing truly thin clients. 

Working in concert with the remote 
data broker is the business object bro- 
ker, which manages objects that encap- 
sulate an application's business logic. 
Instead of a client binding directly to a 
business object, the client binds to the 
business object broker, which locates and 
binds to the business object on the client's 
behalf. [n fact, the business objecrbroker 
can maintain multiple remote data bro- 
kers for fail-over safety. If a client tries to 
connect to a remote data broker that is 
for some reason unavailable, the business 
object broker can locate and bind to a re- 
placement (shadow) data-broker object 
instead. 

The constraint broker manages data 
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consistency and validation checks, The 
constraint broker can pass validation rules 
from the database back end to the client, 
rather than requiring that the rules reside 
on the client or that the data be passed to 
the server for validation. 


Web Services 


Delphi'snew Web technologies let Delphi 
developers easily migrate client/server 
applications to the Web. Delphi 3 makes 
the creation of Web-server applications a 
matter of selecting an application type at 
creation time. 

You can build four types of Web-server 
applications: an Internet Services ATI 
(ISAPI) DLL, a Netscape Server API (NSAPI) 
DLL, a console Common Gateway Іптег- 
face (CGI) application, or a WinCGl appli- 
cation. Consequently, Delphi's Web-server 
applications are compatible with any Web 
server that supports at least one of these 
application types (which is just about every 
Windows-based Web server on the face 
of the planet). 

Delphi does a good job of insulating you 
from the details of Web-applications build- 
ing. For example, WebBridge provides a 
common АР for both ISAPI and NSAPI, You 
can concentrate on the application and let 
WebBridge worry about the underlying 
Web server's API. 

Also, Delphi includes а number of Inter- 
net controls that can create HTML from 
records retrieved from a database. For 
example, TDataSetTableProducer can 
generate HTML to display the records of 
a data-set object in tabular form. Simply 
hook TDataSetTableProducer toa data- 
base rable, and records read from rhe rable 
are formatted into HTML, ready for post- 
ing on the Web. 


SQL Support 


There are two elements to Delphi 3’s en- 
hanced support for SQL development. 
First, the SQL explorer is Delphi 3’s answer 
го Microsoft's DataView pane, found in 
both Visual С++ EE and Visual Inter Dev. 
The SQL explorer is a one-stop SQL dara- 
base management tool фах lets you view 
all your system's databases and access their 
internals. You can modify indexes and 
fields, examine referential constraints, edit 
validity checks, and more. 

Second, Delphi's SQL monitor is a kind 
of SQL equivalent to Windows' event- 
queue “spy” debugging tools. In effect, 
you can attach rhe SQL monitor to the con- 
nection berween a client and SQL server 
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Delphi Web Applications 

Delphi 3 cantains a number of new application types, one of which is the Web application. 
All Web applications begin with an empty Web module (automatically built when you cre- 
ate a new Web application), which is simultaneously a container and a dispatching service. 
As a container, the Web module holds nonvisual components that—in the final application— 
generate Web-ready content in response to incoming HTTP requests. As a dispatching ser- 
vice, the Web module serves as a switching center that routes HTTP requests to the proper 
handler. 

At design time, you can treat the Web module as a specialized kind of form. Simply select 
appropriate nonvisual objects from the tool palette and drop them in the module. Typically, 
the objects you select will be content producers: Delphi components that can produce HTML 
code ar Multipurpose Internet Mail Extensions (MIME) content. 

How a given HTTP request is handled takes place through action items—specialized meth- 
ods in the WebModule that you create through the action Нет editor and then flesh out with 


WebModule 


Delphi 3 uses а new WebModule container to handle communication 
between the Web server and client/server components. 


Object Pascal code in the source editar. An invisible ріесе of cade in the WebModule—the 
dispatcher—routes each HTTP request to the proper action item. In turn, action items can 
call on content-provider objects to generate HTML or MIME data for the response. 

To see how this works at run time, sec the figure “WebModule.” An HTTP request arrives 
from the Web server, and the WebModule builds a request object to hold that request, as 
well as a response object that will ultimately carry the response, Next, the WebModule’s dis- 
patcher kicks in, determines which action item will handle the request, and calls that action 
item's OnActi on event handler. The action item's code reads the request, performs what- 
ever processing is necessary—possibly calling on a content-provider object to assemble a 
response—and deposits that response in the response object. The WebModule passes the con- 
tents of the response object back to the Web server. 


and watch the exchange of SQL queries 
and responses. The monitor includes an 
adjustable buffer—it can even spool buffer 
overruns out to disk—so even if a bug is 
hiding in a lengthy session, you can cap- 
rure the exchange and go digging for the 
error afterward. 


Delphi Forever 

Delphi 3 is full of so many new things that 
PII still be exploring itlongafter this review 
appears in print. Its distribured-broker 


technology is strong stuff; it places the 
power of multitiered applications devel- 
opment into the hands of Delphi devel- 
opers. Similarly, the ease with which you 
can erect a Delphi Web-server application 
means that those developers can now be 
turned loose on the Web—instantly. El 


Rick Grehan is an editor at Computer Design 
magazine (Nashua, NH). He writes BYTE's 
Javatalk column and until recently wasa BYTE 
senior technical editor. 
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etscape is toe-to-toe with 
Microsoft т the server arena, 
and it's hard to say who's win- 
ning. Clearly, though, Net- 
scape’ s new Enterprise Server 3.0 has 
some impressive new features, including 
Advanced Web Publishing, which is a 
Java-based UI that lets end users securely 
perform content management and cre- 
ation tasks. The Server Administration 
tool can now configure multiple servers, 
and new LDAP directories allow one-time 
user and group management across 
servers, Also new are user-configurable, 
server-based agents that generate e-mail 
notification of content changes, for 
example; an automated indexing and 
search tool; and component architecture 
based on the ПОР, which enables heavy- 
duty three-tier distributed applications 
for the first time. 

The beta 2 release I installed on a 
Windows NT 4.0 server was up and run- 
ning in minutes. It included on-line doc- 
umentation that was actually useful. The 
Server Administration tool, with its hor- 
izontal top frame showing broad config- 
uration categories and left-side vertical 
frame for subcategories, should be famil- 
iar to users of other Netscape servers. The 
new features were ridiculously easy to set 
up: Clicking on the Server Administra- 
tion tool'stop frame opens the Web Pub- 
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lishing configuration window, and an- 
other click toggles it on. 

Building a site index through the de- 
fault search page was a matter of a few 
mouse-clicks, as well. (In later releases, 
Netscape plans to add automatic rein- 
dexing as content changes.) А less intu- 
itive rask was turning on the server agent, 
which sits in a suboption under the Рго- 
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The latest volley on tbe Web-server front benefits Webmasters, 
content creators, and end users alike. By Pete Losbin 


=d Netscape Web Publisher 


Netscape’s Enterprising Server Upgrade 


4 Netscape Communications Corp. 
Mountain View, CA 


415-254-1900 
fax: 415-528-4124 


hitp://home.netscape.com 
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Authorized users can create and manage their own content in 
Enterprise Server 3.0's Web Publisher, a Java GUI applet. 


grams category along with the server's 
Java, Common Gateway Interface (CGI), 
and Live Wire configurations. It also re- 
quires an e-mail address for the agent 
administrator, and you must set such 
parameters as maximum number of times 
the agent can be triggered and the agent's 
“lifetime.” 

ПОР support for distributed objects 
(see “Net Applications: Will Netscape Set 
the Standard?,” March BYTE) is provided 
in the form of Visigenic’s licensed object 
request broker (ORB) bundled into Enter- 
prise Server 3.0 and in the Communica- 
tor client. Although it is tricky го evalu- 
ate without a serious programming 
effort, the ПОР will likely simplify getting 
distributed applications up and running. 

Enterprise Server 3.0's Web Publishing 
feature helps Webmasters delegate con- 
tent-creation tasks to content owners, 
while version control and document 
check-in/check-out make it easy to back 
out of sticky situations. You can drop new 
content into a site from any Web-enabled 
host; a Java applet lets you view directo- 
ries and select files for editing. 

Users can juggle files between direc- 
tories. Although Netscape plans auto- 
matic link referencing, it was not imple- 
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mented in this beta version. Also not yet 
implemented is the ability to open HTML 
and image files in the appropriate edi- 
tor, through the Web Publisher applet. 
Web Publisher will ultimately be a digi- 
tally signed Java applet, though the beta 
applet was unsigned and required a spe- 
cial plug-in to write changes to disk. 
While it’s true that Enterprise Server 
3.0 can’t offer the same degree of inte- 
gration with Windows NT Server that 
Microsoft's Internet Information Server 
(IIS) does, IIS won't run under Unix. Also, 
although 115 3.0 offers centralized user 
administration through NT, Enterprise 
Server 3.0's support for LDAP provides 
cross-platform directory compatibility. 
Netscape apparently believes it added 
value to Enterprise Server, because it 
bumped the price up to $1295. The extra 
money is worth it. Enterprise Server 3.0's 
case of administration, across-the-board 
support for open standards, and fikable 
new functions should keep Webmasters 
happy and Microsoft on its toes, El 


Pete Loshin is a technical editor for software 
reviews and autbor of Extranet Design and 
Implementation (Sybex, 1997). Үоисап reach 
him at ploshin@byte.com. 
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Epson's newest ink-jet delivers great color at reasonable 
speed. Who could ask for more? By Russell Kay 


Color That’s Simply Amazing 


t first glance, the Epson Sty- 
lus Color 800 seems like just 
another midpriced color ink- 
р jet printer in a highly com- 
petitive market. What sets it apart is its 
amazing output resolution: 1440 by 720 
dots per inch (dpi) incolor. This produces 
images of true photographic quality that 
clearly surpass most color lasers. 

Finer resolution obviously comes at 
the expense of slower output, hut Epson’s 
multiple, proprietary piezoelectric noz- 
zles, plus some fast up-front processing, 
speed up the print process significantly. 
The Stylus printed a 5- by 7-inch color 
photograph (a 900-KB .JPG file) in 57 sec- 
onds at 360 dpi, 163 seconds at 720 dpi, 
and 34] seconds at 1440 Бу 720 dpi. By 
comparison, a Canon BJ-4550 (not quite 
direct competition го the Stylus, but 
close) printedthe same page at 720 by 360 
dpi in 324 seconds, and with noticeably 
inferior image quality. In fact, the Epson's 
poorest-quality 360-dpi print was 
smoother than the Canon's besr ourput 
at 720 by 360, and the Epson took less 
than one-fifth the time. As another mea- 


TECH FOCUS 

А Piece of the Pie-zo 

Most ink-jet printers use heat to boil the 
ink and form а localized bubble that is spit 
out onto the paper. Epson, however, uses a 
proprictary plezoelectric nozzle that gives 
the printer finer control over how much ink 
it puts on the paper. Applying current to 
the piczo element puts immediate mechan- 
ical pressure on the ink in the nozzle, forc- 
Ing it aut quickly. But switching off that 
current instantly removes the pressure, 
sucking back any excess ink, which results 
in much more precise spot size and reduced 
splatter, Each cartridge has several piezo- 
electric nozzles, which accounts in part for 
the printer's increased speed, 
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Epson's Stylus Color 800 delivers high-resolution 


images in near record time. 


sure, the Epson generally started print- 
ing within 20 seconds from the final 
mouse-click, whereas the Canon some- 
times took more than a minute. 

The Stylus, like most color ink-jets, 
uses a four-color process with rwo ink 
tanks—one for black, plus a three-part 
cyan-magenta-yellow cartridge. | found 
the Stylus to be somewhat paper-sensi- 
tive, as are most ink-jets. Epson supplied 
samples of its own brand paper (in both 
matte and glossy finishes); these worked 
far better than glossy photo-quality ink- 
jet paper from Kodak. On the Kodak 
paper, the ink seemed to pile up on top, 
and even whenitwasdry you could plain- 
ly see “topographic” lines of ink when 
holding the page at an angle. Plain copy 
paper worked surprisingly well in the Sry- 
lus, even ar 720 dpi, though not at the 
printer's highest resolution. 

The printer's consistent color repro- 
duction and overall light/dark balance 
from one type of paper and print resolu- 
tion to another are excellent, although the 
output had a slight vellowish tinge when 
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[used Epson'sglossy paper. When I print- 
ed some charrs from Excel, the on-screen 
color didn't match rhe printer output— 
something that didn't happen when | 
printed photos and ather types of images. 

It's hard to think of the Epson just 
for printing text—though in high-reso- 
lution mode it does a great job with fine- 
serifed гуре. The only other printer we've 
seen lately that comes close to che image 
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quality of the Stylus Color 800 is the Alps 
MD-2010 (see November 1996 BYTE, 
page 50), but that unit took far longer ro 
produce a similar page. Іп sum, Epson's 
compact and capable Stylus Color 800 15 
an excellent and economical choice if you 
need high-quality color output. @ 


Russell Kay isa BYTE technical editor You can 
reach him at russellk&blix.cam. 
жижи Very Good 


ttt Good жз Far 


ж Poor 


Ебі КТА МУН Ha DOLIOdHd 


PHOTOGRAPH: BRIAN WILDER € 1907 


earth Ouistandng 


ith their reliability, high speed, 
and low media cost, drives 
based on digital audiotape 
(DAT) have become а popular 
backup medium for small- to medium- 
size businesses. The latest DAT incarna- 
tion, DDS-3, triples the native capacity to 
12 GB (24 GB with "typical" compres- 
sion). Hewlett-Packard is the firstto come 
out of the gate with a DDS-3 drive, the 
SureStore DAT24. 

The SCSI-based DAT24 is available in 
both external and internal versions. | 
found the external unit | tested to be a 
solidly built device that should stand up 
to heavy use. 

Setting up the drive was a painless op- 
eration. I plugged in the AC power cord, 
connected the included SCSI cable to the 
Adaptec AHA-390UW SCSI controller in 
my NT 4.0 server, and pressed the power 
buttons. After logging in as Administra- 
tor, I clicked on the Tape Devices icon in 
Settings, and NT then found the drive and 
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Pack DAT Data 
With a 12-GB capacity before compres- 
sion, 005-3 cassettes deliver three times 
the storage of the DDS-2 standard. Most 

of this increase comes from doubling the 
jit density on the tape. 005-3 uses partial 
ponse maximum likelihood (РАМІ) data 
ccoding, a technique first used in hard 
drives. 005-3 drives uses a 14-stage alga- 
“rithm to read the tightly packed data, deci- 
ering whole strings of bits at a time in- 
ad of interpreting each in isolation. 

To increase capacity another 50 percent, 
[05-3 uses a slightly longer tape and re- 
Faina the subcodes and Automatic 1 Track 

nding (ATF) zones found at the beginning 
and end ofeach trackin other! DDS formats- 
(instead, embedded timing marks allow pre- 
else head/track alignment. 
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The first DDS-3 DAT drives pack up to 24 GB 
on a cassette. By Stan Miastkowski 


Maximum DAT Backup 


external, $2101; DDS-3 
cartridges, $40 each 
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HP's SureStore DAT24 offers capacity, speed, and manageability. 


installed the driver. The whole process 
took less than 10 minutes. 

Although NT 4.0 comes with its own 
backup utility, NTBackup, HP warns that 
it can’t deliver data as fast as the DAT24 
can handle it. I found that to be true; on 
my 750-GB test setup, NTBackup achieved 
a backup speed of 1.5 MBps using the 
drive's hardware compression, and 0.8 
MBps without compression. But when 1 
switched to Seagate's Backup Exec 6.11 
for NT software (which is included with 
the DAT24), the speed jumped to just 
under 2.0 MBps with compression turned 
оп апа 1.1 MBps without. The drive also 
comes with the NetWare version of Sea- 
gate Backup Exec, along with versions of 
Cheyenne's Colorado Backup for both 
Windows 95 and 3.x. 

This drive's performance is impressive, 
but what sets it apart is HP's new Tape- 
Alert technology. Although HP has of- 
fered TapeAlert as an open technology 
standard to other DAT manufacturers, it 
makes its first appearance in the DAT 24 
and will eventually be incorporated into 
other HP drives. 

TapeAlert is firmware in the drive 
that works with enabled backup sofrware 
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(currently Cheyenne's and Seagate's) to 
continuously monitor drive and tape 
status; it reports problems in detail and 
suggests solutions. TapeAlert can work 
stand-alone on the server, but if you have 
HP OpenView, you can remotely moni- 
tor and manage backups from a work- 
station or a remote location. 

HP DDS-3 cartridges sell for about 
$40 each, a more-than-reasonable price 
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for their storage capacity. If you have 
existing DDS or DDS-2 DAT cassettes, the 
DAT24 can also read and write to them. 

At about $2000, the SureStore DAT24 
isn't an inconsequential investment, but 
it's a sound means to serious backup. Its 
raw speed means that backups can be 
done with minimal network downtime, 
andthe drive'stechnology won't soon be- 
come obsolete, @ 


Stan Miastkowski is a BYTE consulting edi- 
tor. You can reach bint at stanm@bix.com. 
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Notebook Computer 


Fujitsu proves it doesn’t take an Armada to make a thin, 
full-featured modular notebook. By Peter Wayner 


Throw Me a LifeBook 


f you are a bit too rich and 
would like a notebook that is 
extremely thin, then Fujitsu’s 
LifeBook 600—one of the 
thinnest and lightest notebooks to hit the 
world—may be for you. (And the start- 
ing price of $3999 won’t make you poor, 
either.) Fujitsu managed to create а 1.2- 
inch-thick, 4-pound package by stripping 
out the CD-ROM drive and floppy disk 
drive and leaving only the essentials. 
Despite the notebook's svelte form, it 
contains a 12.1-inch screen and 33.6-Kbps 
internal modem. 

Of course, computers need to have 
disk drives, and Fujitsu provides two solu- 
tions. The basic unit comes with a 3.5- 
inch floppy drive that attaches to the main 
unit through a short cable. For more stor- 
age, you can buy an enhancement unit 
that comes with stereo speakers, an 8X 
CD-ROM drive, a 3.5-inch floppy drive, 
and a MIDI/joystick port. This unit has 
roughly the same dimensions as the main 
system and attaches nicely to the note- 
book's bottom, doubling both the thick- 
ness and the weight. I used the comput- 
er with the enhancement unit, and it felt 
like a normal, albeit thick, notebook 
machine. 

Fujitsu sells the enhancement option 
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at a low price in the apparent hope that 
people will buy one for home and one for 
work. This is a grear idea, but most peo- 
ple probably won't mind toting the 8- 
pound package. 

The LifeBook’s greatest competitor 
may be the Compaq Armada 4100, anoth- 
er thin, lightweight notebook with an 
expansion unit. The Fujitsu iseven lighter 
than the Compaq (4.1 versus 5 paunds), 
but only if you leave off the extra battery 


126 BYTE MAY 1997 


Fujitsu LifeBook 
600 Series 

635T, $3999 
655Ix, $4299 
(133-MHz Pentium in 
635T, 150-MHz MMX 
in 855Tx) 


Fujitsu PC Corporate 
Milpitas, CA 


| 888-466-8434 
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Fujitsu takes notebook modularity to new levels, compressing 
lots of features into a compact chassis. 


pack, which you must have to get more 
than 2 hours of continuous use. The 
Armada offers a few more configuration 
schemes, but it isn't clear that the extra 
flexibility buys you anything. I think most 
people will want either the lightest con- 
figuration possible or the most feature- 
rich model—and the LifeBook lets you 
have both. 

Other design details are nicely done. 
Anadditional (and standard) battery pack 
adds 1.5 inchesto the back half of the unit, 
effectively propping up the entire com- 
puter and making it easier to type. (The 
computer comes with a new ASIC that lets 
you change power consumption on the 
fly. You can switch between the settings 
that either maximize usability or maxi- 
mize battery life.) 

The 12.1-inch screen is quite bright, 
though I found it looked better from 
slightly off-angle. The keyboard is per- 
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fectly easy to use and is accompanied by 
substantial palmrests. The touchpad, on 
the other hand, felt a bit sticky, and I 
quickly resorted to plugging a mouse into 
the back slot. 

Now that I’ve been using the system 
for a while, I've come to the conclusion 
that the LifeBook's two-part design is a 
definite win. Fujitsu has done an excel- 
lent job of making the enhancement 
unit blend in with the total notebook 
package. If you attach the enhancement 
unit, you have a fat, fully loaded laptop. 
If you strip it off, you have a notebook 
that's extremely slim and suddenly 
almost 3 pounds lighter. Those extra 
pounds can make a huge difference to a 
tired road warrior. ІЙ 


Peter Wayner is a BYTE consulting editor иво 
lives in Baltimore. His home page is at Вари? 
www.access.digex.net/-pcw/pcwpagn.htm!. 
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he flu season has been and 
gone, but it was grim for a 
while. Chicken soup may not 
be thebest remedy for the flu, 
but it can't hurt. My recipe is to fling a 
whole chicken, onions, carrots, celery, 
garlic, and some seasonings into a pres- 
sure cooker and cook at 15 pounds over- 
pressure for an hour or more. The high 
temperature softens the bones, and since 
it’s all sealed, none of the flavor gets out. 

My small pressure cooker has lost its 
safety plug, and the big one is old enough 
thar the worn seal ring leaks. I've had 
thema longtime, and I had no clue where 
to get replacement parts. The label says 
they were made by National Presto, but 
it gives no city or state. À Web search did 
not produce any hits. 

Time for PhoneDisc PowerFinder, I 
have several other sets of phone numbers 
on CD-ROM, but I just got an updated 
PhoneDisc set, and it has always worked. 
I’ve changed machines since I used it last, 
but the installation is simple. Ittook only 
30 seconds, Now to search, bur where? 
PhoneDisc comes on six CDs. I started 
with the Northeast. Nothing. Next, I 
tried the business search button. That 
demanded that I tell it what kind of busi- 
ness. [ hadn't the faintest notion, and 
there were a lot of categories, so I went 
back to names. 

Change to the Atlantic States CD- 
ROM. I found that while PhoneDisc has 
away to force arefresh when you change 
discs—actually it’s obvious, being a CD- 
ROM icon and first on the toolbar—I did 
not see how to do it. I also found that if 
you act as if you haven't changed discs 
and just proceed, you can lock up Win- 
dows 95 (Win 95) to hardware reset. Or 
at least I can, because I did it, What you 
must do when you change discs is hit the 
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Two Heads Are 
Better Than One 


CD-ROM icon or else exit the program 
and restart it. 

There was no National Presto in At- 
lantic States. Change to Midwest, click 
on the change disc icon, type in National 
Presto, and bingo. National Presto of Eau 
Claire, Wisconsin. И gives complete con- 
tact information. It also tells you the 
company is business category 363404, 
Electric Appliances, Small. I'd never have 
guessed that, because my pressure cook- 
ers aren't electric. 

The important thing is that I found it, 
and that reminded me that somehow last 
month I forgot PhoneDisc PowerFinder 
in my User's Choice Awards. I shouldn't 
have because this is one of the most use- 
ful tools I have. 

PhoneDisc gives you almost every 
listed phone number in the U.5., along 
with addresses, ZIP codes, fax numbers, 
and Web sites if known, I haven't used the 
Web-launcher feature yet, but it's a way 
to launch your browser and go to a Web 


Jerry Pournelle 


Tiwo processors plus two 
monitors make for an 


impressive graphics 
display. 


[ went to tell Win 95 that WinFax Pro is 
the default printer, I discovered no Win- 
Fax printer icon: the printer driver was 
gone. I've no idea how that happened, 
but I am always messing with this ma- 
chine on the theory that if ] have prob- 
lems, ] may save you some trouble. 

Anyway, there's probably a way to 
install that printer driver without rein- 
stallation of WinFax Pro, but I went back 
to square one. The result was awful. 

Before I go through my tale of woe, a 
conclusion: once it's properly installed, 
WinFax Pro is still the best of the Win- 
dows fax programs. However, I truly be- 
lieve the installation program was de- 
signed by fiends. 

My troubles came when WinFax Рго 
offered to make use of Microsoft Access. 
The default is “don’t do that.” I don't use 
Microsoft Áccess or Microsoft Mail, but 
1 thought it might do no harm to learn, so 
I foolishly checked the Yes box. 

The rest of the installation seemed to 


Last month І forgot PhoneDisc 
PowerFinder in my User's Choice Awards. 


site in one operation, The indexing is 
amazing, with thousands of business 
types. I don't see how anyone gets along 
without it, and PhoneDisc PowerFinder 
gets a belated User's Choice Award. 


he Ї HAD THE FAX NUMBER OF 
National Presto, I tried to use Symantec's 
WinFax Pro to send them a message. It 
didn’t work: 1 kept getting the message 
that there was a printer error. I thought 
perhaps it was because I had upgraded 
Microsoft Word from 6.0c since I'd used 
WinFax Pro last, but that wasn’tit. When 


go all right, except that when it came time 
to shut down the machine and restart, it 
wouldn't shut down properly. Microsoft 
Internet Explorer hung up, and I had to 
use a hardware reset. 

[t came back up all right. I opened the 
Printers folder and found the WinFax 
icon, set that to the default printer, and 
opened Word to send my fax to National 
Presto. Up came a box demanding that I 
tell it the path to the Microsoft Post 
Office. It also kindly informed me that if 
I didn’t know thar path, I should ask my 
mail administrator. І have neither Past 
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PLATFORMS: WINDOWS NT * WINDOWS BEBE * Обе * NLM 


Q: What does it take to deploy a 
superior client/server application? 
A: А SUPERIOR SERVER 


START with the most RESULT? A solid, 


advanced client-side SDK on economical, easily 
the market: c-tree* Plus at deployable product that fits 
$895. your needs. 


* Complete "C" Source code e Portable 
° ROYALTY FREE (Client Side) • Scalable 
е Multiple supported protocols • Exceptional Performance 
е Fast, portable, reliable * Flexible 
* Powerful features like * Easy Server distribution 
transaction processing е Convenient OEM terms 
* Win95, NT, and 
Windows 3,1 ready = FAIRCOM 


ADD a strong, multi- 
platform, industrial-strength 


Server that supports. 
* File mirroring 
* Heterogeneous networking 
* Automatic disaster recovery 
* Multi-threaded design Heterogeneous TCPAP Network 
* Best price/performance 
available: from $445- $3745 


MOTOROLA ВВОРЕМ + QNX * 


You can't find a better client SDK with these features! 
Over sixteen years of proven reliability and performance. 
No one else supports over ЗО platforms in this price range! 


c-tree Plus? FairCom Server? 


e Complete C Source e Client/Server Model 

• Single/Multi User e Transaction Processing 

* Client/Server (optional) е Requires <2МВ RAM 

* Full ISAM functionality • Online Backup 

е No Royalties e Disuster Recovery 

• Transaction Processing е Rollbaek - Forward 

» Fixed/ Variable Length Records • Anti-Deadlock Resolution 
* High Speed Data/Index Caching * Client-side "C" Source 

* Batch Operations è Multi-threading 

• File Mirroring * Helerogencous networking 
• Multiple Contexts * File Mirroring 

* Unsurpassed Portability * OEM/Suurce Available 
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РОЯ YOUR NEXT PROJECT CALL FAIRCOM: YOU 
CAN'T FIND A BETTER HETEROGENEOUS 
CLIENT/SERVER SOLUTION! 


Also a about these FairCom products: 


d-tree” г-ігее? ODBC Driver 


FAIRCOM 


CORPORATION 


WWW eb Address: http: //www.faircom.com/ 
воо- еза. влво 

U.S.A. 4006 W. Broadway - Columbia, МО 65203-0100 

phone (573) 445-6833 fax (573) 445-9698 

EUROPE Via Patrioti, 6-24021 Albino (BG) - ITALY 

phone (035) 773-484 lax (035) 773-806 

JAPAN IKEDA Blgg. #3,41-112-5, Komei-chou - Tsu-city, MIE 514 Japan 
phone (0592) 29-7504 Tax (0592) 24-9723 


‹ SUN O/S 4.X * SUN O/B Б.Х» MIPS ABI (861) > 


оосе/вн • ооован • посе/аы ме! • сығіпе-соыусе- NANS • ЫЗАМ WELLSAS • 005 ED.LSER- 1222-28 soa • 


APPLE SYSTEM 7 * ATST UNIX * BANYAN • 


Office nor a mail administrator, so I tried 
to cancel it. Nothing happened. Tried to 
go back. Nothing. Closed Word in hopes 
that would close the whole mess. Word 
closed, but that box remained, covering 25 
percent of my desktop. It wouldn't move, 
and it wouldn't close, and] couldn't start 
any other programs. Back to hardware 
reset again. 

| tried once more, this time invoking 
WinFax Pro rather than Word and look- 
ing for a way to tell it I don't have a mail- 
box. Pretty soon I was right back there with 
that box open, and it was hardware reset 
time again. 

At this point, | must have taken leave of 
my senses, When the program came back 
up, I cold it to uninstall WinFax Pro. It did 
that, although it gave me some problems 
when trying to exit, and once again I found 
myself doing Crrl-Alt-Del. Then I installed 
WinFax Pro again, this time paying atten- 
tion to what was going on. 

First, WinFax Pro's installation program 
plays “music” I don’t want to hear. If want 
music when I work—I generally do as a 
matter of fact—1 turn on KUSC (now that 
they've gone back to the classical format). 
I don't need an installation program try- 
ing to amuse me. When it got to the ques- 
tion about Microsoft, I carefully left it 
unchecked. The rest went well, or at least 
I thought it did, but when I invoked Word, 
[ got a General Protection Fault. This is 
serious. I can live without WinFax Pro but 
not without Word. 

This time I pressed the power switch, 
waited for a count of 30, and brought che 
system up again. Invoked Word. No prob- 
lems. Went to the Printers folder and set 
WinFax Pro as the default printer, brought 
up my document, and sent my fax. It was 
then [ realized that I had clobbered my 
phone book when I did the uninstallation. 
That fax phone book didn’t have anything 
I don’t have in another place, but it was 
convenient. | manually put in the number 
for National Presto, told it то add it to rhe 
phone book, and sent the fax. 

Of course, it wouldn't send. If you re- 
trieve a number from the phone book, 
WinFax Pro adds the 1 to the dialing string 
if the areacode is different from your area 
code. However, if you manually type a 
number in TO, it tries that exact number, 
and thar failed, giving, interestingly 
enough, a line busy message. Í tried again, 
this time bringing in the number from the 
phone book. It worked just fine, connect- 
ing at 14.4 Kbps. ЕгеаПу love that U.S. 
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Robotics Courier V.Everything modem. 

I'm running Norton System Doctor on 
this machine, and thar has a protected 
recycle bin. Perhaps I could recover the 
phone book. 

Nota chance. There's nothing that calls 
itselfa phone book. I kept mucking around 
hoping to find the phone book, but it's sim- 
ply noc in any file I can identify. 

Coincidentally, Roberta wanted to send 
40 faxes about new developments in her 
reading program. She has WinFax Pro 7.0 
on her Gateway 2000 Р5-200ХІ. down- 
stairs. She'd forgotten that you have to set 
the default printer to WinFax Pro, Once 
that was done, we built up a list of num- 
hers to send faxes to and let WinFax Pro 
take over, which it did perfectly. Mean- 
while, Гуе had no more problems at all. 
WinFax Pro is a very good program if you 
survive the installation, 

For years I have avoided setting up a 
computer to receive faxes. That's part 
sloth and part paranoia. My security sys- 
tem is 100 percent certain: I've never al- 
lowed any computer on my network to 
answer a telephone, not even for voice 
mail or a fax. Our fax system was a simple 


Distinct NFS 95 


Easiest way to Share Files, Programs and Printers 


a Mounts NFS drives from Explorer or 
Network Neighborhood 


® Allows central authentication with a 
single server running PCNFSD for 
all NFS connectivity 


• Prints to NFS or LPD print servers 


* Allows login to all systems with a single 
login name and password or different 


Two Heads Are Better Than One 


Evaluation Copy 


© Supports file and record locking | 
| Available at... 


box withitsown phone number. [t receives 
faxes, prints them on a whacking great roll 
of thermal paper, and cuts them more or 
less to size. 

That worked for years, but lately І am 


Chaos Manor 


dows 3.11 test-bed, and prepped ir to take 
over as the fax server. | intend to read in- 
coming faxes on-screen and print only those 
thar need paper copies. Most faxes will be 
sent from within Word. From previous 


I've never allowed any computer on my 
network to answer a telephone. 


getting far more faxes, enough that I have 
to change paper rolls nearly every day. 
Most of them are annoying messages 
about products [ cannot possibly find in- 
teresting, and often are duller than that. 
There are announcements that someone 
| never heard of has been promoted to a 
post [ care nothing about. There are also 
investment opportunities, press releases [ 
actually find interesting, messages for 
Roberta about the Opera League, exceed- 
ingly long messages from people whose 
bread isn’t fully baked, and much more. In 
a word, the situation has gotten ош of 
hand, and it's time for a change. 

To that end, l've put Vin 95 on Super- 
Cow, the Gateway 2000 486DX2 VL-Bus 
machine that for years served as my Win- 
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Highlights: "^^  —— — ( 
[№3270 Emulation-Madels 2.3.4 and 5 {for ІВМ Mainframes) 


• 31796 Vector Graphics & 3279536 
• TN5250 (24x80, 27x132) (for AS/400) 


• VT52, ҮТІ00, VT220. VT320 & ¥T420 frm 
emulation (for DEC and UNIX Systems) le 


Customizable keyboard layouts, 
poppads and session profiles 


е VBA" Advanced Scripting Language 


experience, my own and others! trust, I've 
decided on WinFax Pro as the software. 

| have an elderly but serviceable Man- 
nesmann Tally printer to attach to the sys- 
tem, so the only thing I need is a scanner. I 
have a couple of fax-scanning devices, 
including a Lumina unit that looks service- 
able, so all that remains is to set it up. If it 
all works, РЇЇ network it into the system. 

When that’s done, | intend to use the 
Network Systems Security Router asa fire- 
wall and sentinei to another phone line, 
giving me access to my network when I’m 
on the road. I've wanted to do this off 
and on for years, but it has never been 
urgent because Гуе always carried laptops 
with enough disk capacity ro hold nearly 


everything I need on the road. | 
continued 
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Free 
{Evaluation Copy 
Available at... 


distinct 


| lagin names for each system 


е Allows single~operation logout of all systems 
accessed through Network Neighborhood 
E-mail: byte@distinct.com 


* Fine tunes performance parameters 
for each server you access ав — 408.366.2101 
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htlp:/www.distinct.com 
Fax: 408.366.0153 


409.366.8933 


WWW: http fav distincl.com 


e ODE, HLLAPI, EHLLAPI, WinHLLAPI 
and Visual Basic" 


e Available for Windows 3.11, Windows 4053550153 
95 and Windows NT | e » 366210 
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Chaos Manor 


Last month, though, I was the guest of 
honor at a small convention in Denver. 
Larry Niven was there, and I wanted him 
to see some work Га done on The Burning 
City just before I left home. Only when 1 
went to show it to him, I found Га copied 
the wrong darned file. It sure would have 
been convenient if | could have dialed 
Chaos Manor and downloaded the file. 
That incident moved this project up a 
notch, and when 1 get the fax server in- 
stalled, ЇЇ work on remote access to my 
network. А full report when I get it done. 


You REALLY GOOD NEWS IS THAT WE 
have a new Compaq l'rofessional Work- 
station 5000, a dual-processor Pentium 
Pro/200 with 256 MB (really) of error- 
checked RAM and two 4.3-GB hard drives 
run by an on-board Ultra-Wide SCSI con- 
troller. It comes standard with on-board 
10-/100-Mb Ethernet, an eight-speed CD- 
ROM drive, and "business" (basically 
Sound Blaster 16) sound. 

Ourscame with twin very-high-end Elsa 
Gloria-L OpenGL-accelerated video 
boards, each board driving a different 
monitor. The result is awesome: David 
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Order your 


Macintosh ADB 
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Germany and International 
WIBU-SYSTEMS AG 

Straste 54 ~ D-76137 Karitruhe 
Те! *49-721-93172-0 > FAX *49-721-93172-22 
email: Юлии. де › мерге мба. ба 


Test Kit today: 
Call: 800-986-6578 


ISA Slot Card 


Em, our artist associate, astonished Yat 
Chan, the Compaq representative who 
came with the system (you probably won't 
get quite that level of support). Г] get back 


Two Heads Are Better Than One 


bootup, and ir didn't. When they brought 
it here to Chaos Manor, I solved the 
problem once and for all by using Stabi- 
lant 22, the miracle all-purpose contact 


Those huge Pentium Pro chips were warm, 
but | could put my hand on them. 


to that in a moment. 

Compaq is known for their high-qual- 
ity engineering. This box is built like a tank. 
It's a desktop configuration. It is easily 
"tower-able"; just flip it on its side. The CD- 
ROM drive even has "flippers" to hold the 
CD-ROM in place when you insert it verti- 
cally. The Professional Workstation 5000's 
card cage connects witha riser card, which 
plugs into the motherboard. You can pull 
the whole thing out and disassemble the 
entire machine in under 2 minutes with 
no tools. Given that each Elsa board costs 
more than many entire systems, the extra 
work room is worth having. 

The cage design caused Alex a minor 
problem. He first set the system up at 
David's house. Unless you get the card cage 
well and truly seated, the machine won't 


petant 


WIBU-SYSTEMS meets highest quality 
standards according to ISO 9001 in 
sales, production and development. 


enhancer. [t not only makes for better elec- 
trical contacts—a major use of Stabilant 
22istoget all the electrical noise out of hi- 
fi systems—but also lubricates connector 
insertions. If you don't use Srabilant 22, | 
bet you wish you did. 

Given that you seat the card cage prop- 
erly, the Professional Workstation 5000 is 
as solid as a rock. You can change disk 
drives through the front bezel. I let the sys- 
tem stay on displaying really complex 
graphics and no screen saver while we 
went to dinner. [then had it do alot of disk 
operations. Next, we opened it immedi- 
ately for heat tests. 

There wasn't any heat. Those huge Реп- 
tium Pro chips (no fans, just heat sinks) 
were warm, but | could put my hand on 
them, and they were the hottest spots in 


Copy protection can increase your software sales and profits. 
But not all copy protection systems are created equal. 
WIBU-KEY is the most effective copy protection system 
available. It provides the highest degree of security and 
reliability along with the most flexible feature set. 

Try it for yourself — call for a free Test Kit today. 


Free CD-ROM for software developer. 
WIBU-KEY. There is a difference. 
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Two Heads Are Better Than One 


Chaos Manor 


the box. It didn't overheat when we ran it 
with the cover off, and although it’s not 
recommended, Compag runs their lab rats 
with the tops off all the nme. The bottom 
line is, this is one well-designed and well- 
made box. It also performs. 

David works graphics systems hard. To 
challenge the Professional Workstation 
5000's abilities, he brought over some huge 
graphics files on lomega Zip cartridges. 
Once we had the dual screens working 
properly, we needed to get those files into 
the Compaq. I could have gone up to my 
monk's cell to get the parallel-port Zip 
drive, but given the size of the files, a SCSI 
connection was preferable. My SCSI Zip 
drive is attached to the Cyrix 6x86-P166's 
external SC51-2 port with a Granite Digi- 
tal SCSI-2-to-DB-25 cable. The Professional 
Workstation 5000 comes with Ultra-Wide 
SCSI built in, so the only problem was to 
find the right cable. 

We needed an Ultra-Wide-SCSI-to-DB- 
25 cable. Asearch through the cable room 
turned up plenty of Ultra-SCSI-to-SCSI-1 
and SCSI- 1-to-DB-25 cables, but noSCSI-1 
sex changer. Then Alex realized that all 
SCSI-1 (DB-50) devices are SCSI-1 sex 
changers, so we brought out an old Max- 
imum Storage Duette optical drive. The 
connection went Compaq to Duette, 
Duette to Zip drive. When we started up 
the Professional Workstation 5000, its on- 
board Ultra-Wide SCSI controller instantly 
recognized both devices. We hadn't in- 
stalled any drivers for the Duette, but the 
Zip drive was immediarely available. 

David transferred some of his complex 
graphics files, and we began the experi- 
ments, using Adobe Photoshop, 3D Studio 
Max, and other graphics programs. I was 
fascinated: I’ve never seen anything like that. 
Neither had Yat Chan. 

Bottom line: this system soars. I rather 
reluctantly let David take it home with 
him; after all, he's the one who can use all 
that capability. The good news is that ГИ 
get my Doubleshor 133 back. The bad 
news 15 1 fear the only way ГИ get that 
Professional Workstation 5000 back is to 
pry itout of David's cold, dead fingers. For 
now, all | have are his first observations. 

We had some problems, none particu- 
larly serious. Under NT, with the right driv- 
ers, the screens are logically connected— 
you can drag things from one screento the 
other. The center of the viewing area is 
therefore divided between screens. Instal- 
lation programs tend to center their pre- 
sentations and dialog boxes, and most have 


no provision for moving that stuff around. 
The result is you can get walleyed look- 
ing at divided insrallation displays. 
Some programs get confused as to 
where an image is, and when you drag 
from one screen to the other, there's some 
smearing, or artifacts are left behind. Yat 
Chan was sure no one at Compaq or Elsa 
had tried really high-end graphics software 
on a setup like this and is certain it will be 
corrected by the time you see this. 
Meanwhile, we concluded that none of 
the problems matter much compared to 
the benefits of having both screens. As 


David says, ^Two heads are better than 
one." Here's his preliminary report: 
“Гуе found at least three immediate 
improvements in productivity: І can shove 
all the palettes, tear-off control panels, and 
related hoo-ha onto the second monitor. 
| can see a full version of an image on one 
monitor and a zoomed version on the 
second one, letting me work on detail areas 
while not losing sight of the original com- 
position. J realize now that the reason Гуе 
had trouble finishingsome of the high-res- 
olution pictures Гуе been working on is 


that / couldn't see what I was doing. 
continued 


Don't Get d with 
Your [ЖТ Down... 


When it comes to байы something as important as 
a UPS, it’s foolish to fly by the seat of your pants. 


That's why network administrators are 
sofequarding their critical doto with 
Industrial Strength 
Power Protection from 
Deltec, the largest supplier af 
OEMs in the industry, Fortune 
100 companies choose Deltec 
UPSs for their array of exlusive 
features, such 05 Advanced 

Battery Моподете! (ABM") 

—which doubles battery 

service life, optimizes recharge time, and 
provides advanced warning of pending 
battery failure. Combined with Deltec's 
proprietary LanSafe (11 and FailSofe Ill 
power management software — offering 
automatic, orderly shutdown of all net 
work devices during extended blackouts 
— Deltec UPSs ensure a fault-tolerant 
environment, designed to keep your 
system up ond running even when the 
power goes down. 


Call Now: 1-800-DELTEC-1 


Win Prizes at our Web sile — 
А hip: /www.dellecpower.com 
or e-mail: info dellecpower.com 


FIT EE E: 
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Chaos Manor 


Two Heads Are Better Than One 


“With rwo full-screen applications 
open, [can make adjustments to an image 
in one program and update it almost 
immediately in the other, creating a very 
productive feedback loop. Right now, | 
am working on a children's book that’s 
called James the Dinosaur. With Photo- 
shop on one monitor and PageMaker on 
the other, I can importa picture into Page- 
Maker, see how itlooks on the page, send 
it back to Photoshop, make adjustments, 
and reopen it in PageMaker, all without 
opening and closing windows or appli- 
cations. Of course, this is RAM-intensive, 
but these days RAM is cheap. 

"Also, this has given me a chance to use 
my Nanao Тгіпитоп T2-20 and the View- 
Sonic P815 MegaMonitor next to each 
other in the current resolution of choice 
of 3072 by 1152 pixels, and while the Trini- 
tron still is best for color fidelity, the P815 
really pays off in text clarity. When font 
sizes get this teeny, the Trinitron text gets 
unacceptably mushy.” 

Clearly, David is in love. This is all very 
high-end stuff. It's also astoundingly cheap 
for the capabilities; you couldn't have 
touched this much graphics power for less 
than six figuresa few yearsago. We'll have 
much more about the Compaq Profes- 
sional Workstation 5000 and how it per- 
forms with different graphics packages in 
future columns. 

Meanwhile, for yourself or for your 
company, think hard about real costs. 
Computer equipment in this class costs 
money, but it's cheap if it increases your 
creative abilities. Years ago, I borrowed 
$12,000 to buy my first computer, Ezekial, 
which was а 280, I made back every cent 
of it in six months by turning out a sec- 
ond book that year—and that doesn't 
count the columns that resulted from hav- 
ingacomputerto write with. It’s the same 
with graphic artist talent: it doesn't take 


PRODUCT INFORMATION. 


Lr ue, 


fax: 301-854-7810 
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much of an increase in work to pay Юг 
something like this Compaq machine. 

The Compaq Professional Workstation 
5000 with Elsa Gloria-L boards can do both 
2-D and 3-D, and the extra CPU power isn't 
just nice to have, there are tasks you sim- 
ply cannot do without it. 

Of course, you don't need this much 
equipment if you're not doing really high- 
end graphics. Multiscreen adapters from 
Colorgraphic Communications let you run 
multiple monitors off a single PC, and 
while the resolution/color won't be up 
there with the Compaq/Elsa systems under 
NT, theyre good enough for stockbrokers 
or page-layout work, 

However, if you're looking for profes- 


series is uneven in quality, and I wonder if 
they haven't tried to publish too many 
books for their editorial supervisory capa- 
bilities, but thisone is quite useful. Finally, 
Arthur van Hoff and Sami Shaio's Hooked 
on Java: Creating Hot Web Sites with Java 
Applets (Addison-Wesley, ISBN 0-201- 
48837-X) isn't an introductory work, but 
once you know abit about Java, this book 
will take you quickly through intermedi- 
ate to beginning and advanced levels. If 
you're just getting into Web-page design, 
get all three books. 

The CD-ROM of the month is Corbis's 
Leonardo da Vinci. Corbis is known as 
“Bill Gates's other company," and they 
consistently produce high-quality CD- 


For yourself or for your company, 
think hard about real costs. 


sional graphics capabilities, you won't go 
wrong with a dual-processor Compaq 
driving dual screens. 

Finally, lest my Mac-using readers feel 
slighted, just at column deadline we got a 
high-end Power Mac 9500 with dual 180- 
MHz processors, 256 MB of RAM, anda 4- 
GB hard drive. 'lugged itin. It had to have 
its permanent memory zapped before it 
could see our "generic" monitor, but 
then it ran with the ViewSonic without 
problems, We're now collecting hot video 
cards, software, and other goodies for it. 
It works. Details in months to come. 


S EVERAL COMPUTER BOOKS THIS 
month, all on a theme: Todd Stauffer's 
Using HTML 3.2 (ISBN 0-7897-0985-6) in 
Que's User Friendly series is good for 
beginners and as an intermediate refer- 
ence. Aaron Walsh's Java for Dummies 
(ISBN 1-56884-641-Х) is a good introduc- 
tion to that subject. IDG Books’ Dummies 


"T ОД піса Ltd, 
Ec И Ontario, Canada 


90 508-7 
fax: 905-50 ЫЫ: 
, Circle 1017 on Inquiry Card. 


v Minis 7.5 about $99 
т. 
Ex 


8054 
fu 84) -334- M14 


пар минсотр 
Bethesda, MO КО усам, Ес antec.com 
30: -8548 Stabilant 22 - 

15-ml bottle, US$40 
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ROMs on important subjects. Their first, 
А Passion For Art: Renoir, Cézanne, 
Matisse, and Dr. Barnes, was а milestone, 
offering the general public an unrestricted 
view of Dr. Albert С, Barnes’s collection 
of modern art. 

Gates clearly has directed Corbis to 
spare little expense in maintaining quality, 
and [ suspect the company is as mucha 
labor of love as a profit center for him. 
Some time ago, he acquired Leonardo's 
Codex Leicester, his coded notes on sci- 
ence, architecture, and geometry. Gates 
calls himself the steward of this important 
piece of history. The CD-ROM is based on 
it and is as good a way for Gates to share 
it as any [can think of. If you have any 
interest at all in the history of science and 
art, you will find the Leonardo da Vinci 
CD-ROM utterly fascinating. 

| still have a huge pile of stuff on my 
ready table, but I’ve already written more 
than can be printed. Be sure to visit BYTE's 
Web site for the Web Exclusive part of the 
column. Next month, we continue with 
the latest in arts and graphics programs 
and equipment. I also have some script- 
writing tools that need discussion. El 


Jerry Pournelle is a science fiction writer and 
BYTE'sseniorcontributing editor. You can write 
to Jerry c/o BYTE, 24 Hartwell Ave., Lexington, 
МА 02173. Please include a self-addressed, 
stamped envelope апа put your address on the 
letteras well asontbe envelope, Due to tbe high 
volume of letters, Jerry cannot guarantee a per- 
sonal reply. You can also contact bim on the 
Internet or BIX at jerryp@bix.com. 
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Essential Products 
and Services for 
Technology Experts 


Mail Order 


Top mail-order vendors offer the 
latest hardware and software products at 


the best prices, Page 134 


Hardware/Software 
Showcase 

Your full-color guide to in-demand 
hardware and software products, catego- 


rized for quick access. Page ІД: 


Buyer's Mart 

The BYTE classified directory of 
NEN computer products and services, 
- by subject so you can easily locate 


| 


the right product. Page 150 
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Powered Ву Polywell - 


| For CAD/CAM, Animation, Video Editing, Internet/Intranet,SQL Servers 


ШШШ 


Hi " 
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MEANEN 


500MHz (256-bit Aipha 21164A) Super System with 4.3GB HD from $4,995 
400MHz (256-bit Aipha 21164A) Advanced System with 3GB HD from $3,995 
333MHz (256-bit Alpha 21164) Standard System with 2.1GB НО from $2,995 
300MHz (128-bit Alpha 21064A) Basic System with 1.2GB HD from $1,995 


PolySun Ultra Sparc 170 UNIX Station with 2.1GB HD from $7,500 
PolySun Ultra Sparc 167 PC! Based Intemet Server with 2GB HD from $5,995 


Quad Pentium Pro 4 x 200MHz SQL Server with up to 1TB Ultra from $9,995 


Pentium MMX 200MHz Power User PC with 2.1GB HD 


from $1,995 
AMD P168 PC with 32M, 12X-CD, 2QB HD, 2M 15"SVGA 


from $1,595 
www.polywell.com 
Polywell Computers, Inc (800) 789-8027 


M Ауе,, So. San Francisco, СА 94080, USA 
KE Fax; (415) 583-1974 E-Mail: info@polywell.com 


Support 


| 5-year in-house labor, 2-year standard paris 
o СЗЗ 24-hour tech support, opilonal on-site service 
1996 10-year toll free support, 30-day money back guaraniee 
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THE FIRST CNE COMPUTER BASED 
[RAINING PROGRAM IS HERE... 


ШВ he first 100% Computer Based Training (CBT) DON’T PUT YOUR CAREER ON HOLD ANY LONGER! GET THE 
program on CD-ROM to fully prepare you for Novell's CNE SELF-STUDY COURSE AND GET CERTIFIED... FAST! 
CNE exams. Its innovative design provides fast, 
effective and convenient training to anyone ЕКЕН Ep COURSE MODULES INCLUDE: 
wishing to become a Certified NetWare FORE Administration v3. 1x 


Engineer, even when hampered by а ‚ Advanced Administration v3.1x 
busy schedule. Our CNE CBT allows you У 3.1x Installation & Configuration (#802) 
to learn and practice everything you ll m * Service & Support for NetWare (#801) 
need for full NetWare certification. bd | TCP/IP Transport for NetWare 
» All on one CD & ' Networking Technologies 
Interactive NetWare simulation SS | NetWare 3.1x to 4.1 Update. 
for hands-on exercises : 3 *NetWare 4.1 course also available 
Study at your own pace кейи еі 
Hundreds of practice questions — Added Bonus 
* Priced below competitive products The CNE Self-Study Course comes with the full version 
Everything you need to prepare for Novell’s tests! of the required Micro House Technical Library." 
MIL. 


E The ForeFront A+ CERTIFICATION Self-Study Course™ 


15 the first 100% Computer Based Training (CBT) program on CD-ROM designed 
ишн ашчу НН to fully prepare you for the A+ Certification exams. This hands-on self-study course 
wiil give you all the technical material, knowledge, | 
interactive exercises, and confidence you'll need to » All on one CD 
pass your exams and excel in today's competilive Interactive simulations 


PC repair marketplace! 
| 
CONVENIENT! Study at your own pace 


P Д ГЕ 49) 1 р 1 i СЯ D n ПІ ForeFront’s A+ Certification Self-Study Course!" y pese a не 
1 қ i questions 
gives you flexibility and portability unmatched by , Priced bel 
іні ДЕ >} 7 ji 1 traditional tralning methods. You'll study at your Ж as cs “нк 
own pace using our вазу to follow, step-by-step petiive produ 
format. Study whenever and wherever it's Everything you need 10 
convenient for you! prepare for the exams! 


Free Technical Support е Next Day Shipping е Performance Guaranteed 
Сай Тоғ гесе Discount Pricing Today! | 


AMERICAN 
EXPRESS - д^ | T — m 
а y j [ 4 М | | g ; = 4 | 3 | TE, p S А. 4 | | 


| 81 3 724-8994 ы FAX 81 3 735-0989 
DISCOVER! ( r — 
ШІ. E 


FOREFRONT қалала 


ForeFront Direct, Inc. 
25400 U.S. Hwy. 19N. #285 Clearwater, FL 34623 
Copyright ©1996 ForeFront Direct, Inc, Al Rights Reserved. ForeFront СМЕ Self-Study Course and ForeFront A+ Cartificalion Salf-Study Course aro trademarks cf 


ForaFront Direct, Inc. The loreFront Logo is а trademark of the FareFront Group, Inc. All other trademarks are the properties of their respective h BM 
ForeFront Direct, Inc. ip а Subsidiary of ForaFront Group, Inc, 


COMPAQ / http*z//www.computerlane.com 


nm" Dani ion 
C120 2mb nm, Amb rom, touch display .. . $440 
C120« 2тё ram, 4mh rom, modem .. .. .. $625 TOSHIBA 
C140 4mb ram, кау, touch display .. ‚ $560 
mada Notebooks Notebook Systems 
Armada 1 120 PADO, АТАМ, DSTN.. Tits PAD) BROMB Dual Scan... Scat 
Armada 11207 P/100, 8/810, Activa.....,. ТАС PADO B/M0MBACD, Dua! Scan , Scal 
Armada 4120 Р/120, 8/7168, Active ....... TAEXDS Pon 15/1 308+C0, Dual Scan ші 
Armada 41301 РН 33, BGB, Aca ...,.. ТАЗОСОТ 2/20 15/1 368«CD, Active Sol 
ITE Notebooks Tera (05 ЮП — 151368, CODSTN .. аі | 
LTE 5300 P/133 16/1.268, Active. ... 53450 Тага 510С0Т мї 161358 CO Ate . . kai 
LTE 5300 P7133 16/1 36B, Active.... . $3790 Protege BOOCOT АНЫН. . кай 
LTE 5380 P/133 16/268, Active ....... Sall кп? PA33 — 161568 Ache CO . fai 
LTE 5400 P/150 16/268, реза: .... Saul Тип ТҰСП 275) 16200 Аме CO... Scal 


Кі biam © 


| Ascentia $ 


Notebook System 

J20 P/100 B/540MB 11.3 OSTN. ........ 51090 
J20 РАСА 8/810М8В 11,3 OSTN......... $1199 
430 P400 &/800MB 11.3 DSH . „s. 81499 
P30 P/100 ВМВ 2 DSTN.AX CD ....... $1750 
P4D P7120 16/1G8 11.3 TFT2B Ө ,...... $2500 


Desknra 2000 Deskton "We also carry СТЕ Р40 P/120 16/268 17.3 TFTQB.B ....... $3000 
nU I m P. cies Refurbished & Discounted PS0 P/133 241GB 12.1 TFT 4X 0288... $3120 
2000 P/133 16/1 2GB , . .... ә $1425 | Models In Stock, P50 P133 24/2108 12.1 TFT 4X CD/28.8. $3650 


call us for prices"* 
Desk lop Systam 


2000 P6/200 16/2 5GB4CD ,.... $2260 


erett 


2000 Desktoy Infinía MM IS| | Adaptec SCSI Cards 
6000 6200 32268, CDS.. ТТР ..... се 7201 P200 323408......... $2099 | 
8000 6/200 32/268, PDS.. .,...... 7151 PSS 162.008 ......... Total connect AVA-1515 kil. , аль dil 
arp = опа! “ "T. bel atii on 500 7130 P1133 16 1.6GB зерна АНА-2340 host adapler М > sua a Seall ] 
Panlülm Pro 200MHz PCI Master АНА-2940 №. ........... 8223 
5000 1F 3272. 1GB.GDS (Matrox)... . . $3945 


[Stim SCSI APA-1 460 ый -- $151 


5000 1P 64/2 1GE/CDS (Matrox) ...... Жай 

5000 1P 64/4 3GB/CDS (Matrox) ...... Жа! 

5000 1P 64/4. 3GH/CDS (GL Video)... . . $call 

5000 1P 128/4.3GB/CDS (GL Video). , . . са! 
ld | КЕТ mice of 


(| М Viae de SCSI SCSI шеше, 
CSI Drives 


№ A. 45 t wida 
Ем 1079 йн carg.** 


а Ве capture card (tui scree} 

= Remote сет ере Te fM) 

я [NO ready 

215 pc 17° УСА Мап with mulbmadu Iront mouet 
surround sound speakers, Ҥ maunted ТИШИ 

a Win $5, Ms Plus, Ms work, MS Works Quicken ШИ, 

Мс Encarta «5 other software tes (games), 


eb ** Ali softwere comes with CD also" 


Recordable & 
Optical Hard Drives 
Recordable 
Pinnacle ACO 4x4 (шта) .....,.,.... $678 


Pinnacle ACO 4x4 (extermal]. 
Creative Lab Buster CDR-4210 , 


ОГ nj 4! * 

Pel gnia 200 Pentium 165MHz 

Prosignia 800 Pentium Pro 180/200MH? 
Prohant 2590H Pentium Pro 200MHz 
Prohant 2500N Pentium Pro 200MHz 
Protlant 25008 Pentium Pro 200MHz 
Proliant 5000 6/200 Pentium Pro 200M Hz 
Proliant 5000 6/166 Pentium Pro 200MHz 
Proliant 50008 8/188/200 Pentium Pro 


agr" “call us Tor Complete Compaq 
Network Solution." * 


Р ТЕ"! 1 T" 
йр [+ nara U B 


Pinnacle Vertex 2 66A (internal) . 
Р:пласіе Vertex 2.5GB (extemal). 
Panasonic 650 rewritabla optical 


Printers 
DESKJET 16006 
DESKJET1600CM 
DESKJET 340C 
DESKJET 400 


DESKJET 6806 
DESKJET B20CXL 


Metware 2141 5/10 user 
Meteare 31.41 1025 user 
Netware 341 50/100 user 
Netware 31/41 250 user 


‘hinkpad 560 | 
ІР 560 990 ВМВ . i 


ІР 5 PAN fa 
ТР 80 Pt ВМВ 11.308 Scal TOCK 


hinkpad 365 Notebooks 


LASERJET 5SIMX 
2625369 365% РЛ20 &ME/BIDMBT ....., HP Desktop & 
3675489 36550 РМО BMBGIOMA, CD, Аи $2050 


262549 P20 BMBALGBGB,CD.DSTN. .. .. юш Minitower Systems 
2605169 35500 P199 ВМВА 3558, CD. Acie Seal 
ше dms MS BMS"! 0868 ; fat Vecira 520 & 525 Pentium 


hinkpad 760 Notebooks PR c 133/166 
Vecira XM4 Series 180MHz 
“Thinkpad 760ED Vectra XA Series & Pro 


Pentium 133.150MHz processor Vectra XU Series 
16MB ВАМ 1.3/2GB disk 200MHz 


28.B tax modem duplex phone, TE қ “ 
И о | нага Drives 


$Sperlal Р Microplus 9-1 9b FW... «sss 61200 
**eall far ather men 760 Mrdets* * bc ed: Pentium si 
eiserver Lh & 112 | 133/166MHz 
PC 330/340 "m Netserver Lx, Lx2 Pro Seagate 
PC 750 Series | Netserver (Хе 200MHz BARRACUDA 4.368 Ultra SCSI. . . . $999 
| IBM PC Servers 320/520/704/720 ** Call us for Seagate 
| *'tali for pricing 5 availability": | Price and Configurallon'* BARRACUDA 4.2GB FSCI2 Wide. . $1050 


Upgrade Price 

5/10 user intranet upgrade $340/595 

25/50 user intranet upgrade — $1015/1335 

100/250 user intranet upgrade | $1875/3335 
ntranetware Prices 

570 uset Intranet $750/1402 

1025 user Intranet $2480/3340 


Г n " J ч ” ЕВ · . 
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NETWORK | 
ADAPTERS & HUBS | 


| 3com ро Combo ,..... .. aa a SIH 
Зсот slacker Il series 12 port 10base-T $505 
Scom stacker 11 senes 24 port TObase-T .. $864 
Scam 32905-ТХ fast stherfink xi ресі. ‚ 5137 


| gcom 36905-ТХ Spack .,............... $590 
Intel Express TX switching hub ,......... Жа! | 
Ime] 100base-TX stackatle hub ...,,..,..$¢all 


КЕ all kinds 90 E m | 
xm m derit" | 


Сай dep t | 
PCMCIA PnobucrTs | 


Kicom рс се? 1004 credit card adapter ,, $36 
Xicom ре ca? 1übc credit card adapter... S171 
Xleom pe com-2Ébt modem+10-base-T ... $206 
Megahertz 28.8 credit card modem ..,.. .$232 
Megahertz Ethernet XJACK X41086 ..,..,.$120 
Megahertz Ethernet XJACK XJ10BT . .. $106 
Mégahertz Ethernet XJACK XJ108T/020 —, $2150 


“Сай for updated prices'* 7% 


US Robohcs 58k (internal) ........ .. . S210 
US Robotics 55k textemal) а... Sall 
Hayes Accura 336 (internal) . , oo OS 

US Robolics 33.6k (internal) APG ADE 5148 
US Robotics 33.6k (external) . ff i 5187 
US Robotics 33.6k Win Modem $108 


JAZ 168 Ext. SCSI РО/МАС Exil 

JAZ МАС 168 5-Pak Cart. .,,,.,, 

JAZ MAC 108 Single Cart. .............. 
JAZ PG 168 5-Рак бай. ............... 
JAZ PC 1GB Single Сай. ,..,.... .. 
AP PC 100MB Parallel Port 

ZIP PC 100MB intemal 5051 .. 


SPECIALS 


Panasonic KXL-D745 | 4 | 
Вх portable . .. $369 


О 
WO- 
12x cd Package .... $270 


MicroSolutian 

Backpack pedied .. Sdeal 
Calcom Drawing 

= 12 x al " $210 
Місго! і. Scanmake 
м bil 5 canna — 


ие 


Camera .......... 
Motorola 33.6 
pcmcla Modam..... $1 09 


Seagate 3.2GB 
xlernal Tape 


Seagate 3.2GB 
Internal tape 


saber cm "E $i - | 


Save up to 70% 
on Microscalt Products 


Ain: Students/Teachers/ 
Education Institutes 


I£] WIN NT 4.0 in stock 
IV] MS Office Pro WIN 97 


Authorized Service 
Parts Center for 
IBM, COMPAQ, TOSHIBA, 


HEWLETT PACKARD 
**'We carry all parts in stock''" 


EMORY iivs: 
SERVICE 
& SUPPORT 


SUPER LOW PRICING • SATISFACTION GUARANTEED е KNOWLEDGEABLE SALES STAFF » DISCOUNT SHIPPING CHARGES 


FOR MEMORY: 
ALL YOU NEED 
TO KNOW IS THE | 
МАМЕ OF YOUR PC < 


DESKTOP COMPUTER MEMORY |ПАРТОР & NOTEBOOK MEMORY 
AST IBM. 


"er атаны! 


* 100% GUARANTEED 
* LIFETIME WARRANTY шай 
* EASY TO INSTALL 
“ FREE TECHNICAL 
SUPPORT 
STANDARD 
MEMORY 


GOMIT 
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COMPAQ O аы Am m | Synchronous DRAM | 
Amara (Q3 431 А 45) е КС IO Ёз, іл XC вы АСКАЯО COMPAQ Д ios 
кале МЇ OD), MT 50, ым АЛЬ А Ж 4/м XR — — £p он Ы әй UO» Hus SMB Preity A 
etd IO LTh 0% ЫДА L8 ме 1/25 Ма 1072, se aaa ч Р ни A | 
мй Саи Ш ы Dy yn м Голд $A? od D №1 Сома Аға Во | Тош 9070 16мв Е 1 55 
м саты оны іы ug! қыр эч [268A M? rep Da ін? MA MAS ны их n Тъй 738 13$ 24 Mosi aTeucnosaqnemnennerep neon "Ыт 
ина 31) XC 524. 324, To, а, РА Т4 Ый VQ а ы "кэз 1270401794212 APA Алым А L Граде Мейф 3 мш алыр vy 6 
s» |ы ін ым чл Шш а сә ТЕГ” БЕСТІ pa | (емі 42 o^ J2MB eerie 382 
s " £d — ad! — M3 Mab o la 1 s CO пв 
b іг Өм oi ігекі НИ ied чи ИШЕ ND из 114611105 "y 
S att "MEI тожа шы rrr s ы 30-PIN SIMMS - 
tampa V1 V4 РТ M2 ЛАПИН бе Т?Ш ы Mw 17 иа Ба із — 4 нз). Py г id из ним т spin е 
3х — р 4” % - M Coasa 8-1 4 мей 007 $ "н 1 х 3- 70 (З-һг/1ма)......... ^ - 
unge 6 Туға ж = == = а ылуу 40 “4%. ұя 
әй UT MEI th м 3 bea = Ser Ste ың м 1$ 1 X 9- 70 {1ма] + 4 
өл ты ИЫ Iw соу им EI Ж St Ow dit team iv i ”„ А 
E па» ыыы ыт es = 
мё de fefe i] E -4 éd ко щш м ud ги иүп | 4х 3-70 (3-о/4м). BS 
ей Cache iva £68 Арне ий воры 4 К, XD Мы load қата; их | | 
нарча 7211 7222 7132 Пи па us now H o£ "VR 1м | ребе 0 мова МЕС 4 x 9-70 (ма)... 42. 34 Р 
=] TRH mj 30 ш ім тысы. Им 104 езе іт м nike » ы NHIN — 
иё зуи 29431 HX нм - iw 11509 Ұмы aes ППА ММ тас 9 (3 Е I3 маз dh | 
98 аз ЕЖ; EM ow eT м ик оғы Duc] ш 72-PIN SIMMS 
MU... мо сыл ba 19и ЛИИ. н о озар mn [mm] 
iners 012, NH. 926 VIX Мы] ме FE тағ за сы ai] 0n mm 99 vuv РО Го «Юмім Non-Parity 
ы сыға ні (we IMS! ыы 074 00 м | Атай оњ Quo MI bb оғы 30 | 
f 4% ИН TTE ыз Tea СЫ (ur це 202 $247 м юйю 5м пе 1X Wi қыс 074104051 ІШ пм озды ӨН 1х 32-70 (Ana) клетке те | 421 
м6 уйы 719720) м лаа Р Caradar еміс "Lagos Мой, А беа КЕЙ Мей 2 x 32-70 (8ма) "37 | 
Бон 311 ума 31855 SOO 2194 2000/0, 110 ad 5097090 ji эз шя и” DOLL 19 симы ИӘ l оғаш: ИЮ әш ж | 
LENKA 57000200 И PAD 100 eNO гы Тула S182 ЗЫ И? PA | Wa ою пн 1 4 x 32-70 (Tóua) = 183 
1300. Dale М 2000, ИС 114 XO. i 10 Мен, Nu oi tania — 
bi nadie me 33 DOG2XO Jua С DOM] d ика шшш ы "T a n - -—" 415 TEXAS 8 x 32-70 (320a)... 159 
bà ни ы e икс ИМ XA 
"EO яка pne жанв ie ж Ge eni d" Да atl 
T il - 
4 ишик їй we ipw Ми ы б ы ы at ae. a она - INSTRUMENTS 72-PIN SIMMS 
54 Can 11x и ba [14 № м м им ш зам“ нн о] 
96 Len ҮРҮ ea ій же ФУУ: 114 нə 671 мм we ae ea I" a i = Parity 
Tengo d 302 $ тош * pow КТ жын "YS tT ВН мә) У 72 әф 3.4 мі ан ыз ли А 4 435 ме Т. 
мө мау dab De мі йы а туш) IM в ық т - | и ма w | 1х 36-70 PE 
мй нс ім да мып ИН чиа А ир м nA $341 i.e wq эхх "" j 
til Как Wares М8 оқоплыклы йите: Cua уды) я le in HIE CTI 2 x 36-70 (Внг)............ 
Dede Ka) е SAD ГІСІ” 8) 900 ту? Ing US O owe Hd ы: иь | 4х 36-70 (Tóns) шш» '97 
PA Ur ін ін эпи! pun Jw 33:40 ыз арый асот ИП \ Fine 1, 30 570 Mud | ae 
=- ei ща таш 2 T 3811 VITA ып "m ШЇП im | Mà ie unn ип | 8x 36-70 (32мв)...... ‘189 
én 
bul "UE ін Узи Md Кіс 5— S100 400 1200 3270 $100 Mods 
e E, щщ — Decius o яма dt Mo м фа 18 іа улып UM | 
E 5% іі ви Alti e 6000 им | ы ПУХ И ы ғы 34% кина 
мө ОН ТЕГІСТІГІ ин | 1а mra: МИЛАДИ A SER PRINTER 
"I 170001 es 41096 oD 1 ин [| чеоне Дење а па Y^ қ 
ет шалын әз A OR) be нкан ИП TOSHIBA MEMORY 
s te ое езх м шф қюңыс ия i | 
к 22 қ м СНОМ ht a тк" муж тюс щл чах аа: "ac Any HEWLETT 
245 Can ных німы: м e md ыш "x 5 җыл МИМ = Ed ite ки м | 7 
Мара 175 1 13. a Te Me Tm ТІКТІ = im = ün PACKARD 
Lr AR УМ м зу ы ре б Tiar DP ы мар ace ке Loren Toros abs E ык аы eae HE ЮХ 
жй кж ш ы мт m эй чє M в: ш FU | U TALI coc Ier tan т im 
5x fm "E T ме «A 194 + и» [5 ае «аха 1 "eg. 
5 45° чз т м я Е % 25 Мова voe $. 545 
"WE" өз ЖУ" ae i Mar Com ist Mp =н ка; -— m ім sd Малу”, ш жа сиал Bi ow os іп 
| ма мс + d tw Қа Мара, им ізезе 4 ір iph Жз әм Х.. INVOCA. Dagger Longe Р 
Je алым 11% , > . MA (С) dA $35 ма См iat 
bras "erg did Чун "KG TES 79, 3 899 1453 М 1453 "0 1025 "с Ko 4e FAM шә» P o V Ju SS Фу) Сыз 
a 00D Ш чм їп ии NEC FERS. 1070 noe 110/770 735 Рас жат шул, Deku МЖ АМ Ce 
M V" cca Font d Pany А Mech Pr MET pe рма С) азд un 
ed Узи НІ Me ыр tee ім MERINO ІН ы 19682? "9 к XX Май à Мен ВУС" кемел 8 3C URP 
toa 210311" ШЕТ кз их Pove em ДЫ 278 МИ Ы DAIS Іт о она ин шь м 4% а exl ИШ mtk Esp bi 21H79 $43 
отсо Md, Corps Меша МЇ Ciliga СОД Ранней ios ама ых ПИ з бо и E heres . in — — мей му ӘМ ы нм uH Lado bi re ин | 
ы Tons ыза сын ny "# 9999 һим оока юм [ (Doe j =ч К prm Ue — 
Ew 2017 (MO ыш s іші ба ша іл ы (Хуа и» Wa ка {н һа қауы ны юнен нн и» 
d NU ума меу us | ШЕ 
м о — dA ое 256 ма ЗЕ Packard Bell. MICRON | 
та зк — WM ee me WINBOOK 
mas Оро Ruf болын майт «peti жі € — 
мМ ны МЫ о кыч нн od out 11 mo is 137 Мба bose бете ЇР С ра 
Паф 150% dme tw у ГЛ ыш 194 эз De vs и” f ie им 24 им mal ^s им іла юш 
ТАШ 1 CONDONG: (жін пиг infer. Өкілі ж Б, коз celat [ ————À 


Шы мың Ш төз кін р а жн лайтын, nouos 2 vor 
| sc cm о гий my м ау 9; 
ТА acum as. does ге exchanges сар be бай eaten 15 à 
8 enn boty F3 qat тіле m сайтын устш. Уруп, etary 


600-805-9866 


и = Ship жй Рика charges се = 

Elta desc oe en beat ay wiuvuv.firstsource.com 
ое МАҢ OR FAX ORDERS TO. |714) 448 7750 © FAX: [714) 448-7760 

де ts айза Pra cad whem! € change arhos? пл EMAIL ADDRESS: soles@hritource com 7 Journey * Aliso Ужо, Caliloenia 92656 


Катко зет, p те w афи o klag Iy ant da ngardi Ёз ито 
ж Ey а Жур eivai) md төрін теп an 9 
Ран три tet Ena 


FSi SALES HOURS: Monday : Friday dam Өре" Saturday, Zam dpm 
TECH. SUPPORT HOURS: Menday - Friday = Тот - Spm (id imn haik дәмі Immi е Tach Support [714] 448-7770 
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Circle 201 on Inquiry Card (RESELLERS: 202). 
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e Sliver Wire Improves Signal Quallty 


‚ Perfect 90 Ohm Impedance Match 
“ Triple Pronged Connector With Gold contacts 


“ш керни а 
wm eae PRE ГМ ў ж-а, $ irt 


Windows NT 4 Solaris Linux 


Win 95 


If you're considering Windows 95, 
but have “update phobia”, new 
System Commander lets you switch 
without fear! In fact, you can 

run Win 95, 3.1, | 

NT, 05/2, апа 

DOS without 


utes * it’s 


PC unless you 

want to... safely, 
effortlessly and 
inexpensively. 

System Commander: 


+ prepares "Highly ` 
recommended!" 
Киш Г. Lora j 


mane ОГ 
‘Our rw 


Coherent Unix 


Windows 3.x DOS/V Windows 95] 


и you want Ultra SCS! раце use our ТеЙоп Cables & Active Terminators. 


SCSIVue Active Terminator 


Optional 
Hemote Display 
» Improves SCSI Bus Performance 
« Less Errors; More Reliable Data Transfer 
» Diagnoses Problems • Analyzes Signal Quality 


Fr от: 


* Active Regulation • Supports 68 Pin, 50 Pin 
* Status Indicators « Gold Contacts 


Vide Com " ti её 


From: , a 

3 Go d Diagnostic Cables 

e ‹ 1117 Features: 

* No Loss Of s Diagnostic Indicators « Large Ferrite Fitters 
Important Data » Triple Shielding (Unique Cable Design) 

* Faster Performance + Double Gold 20и" Plated Connectors 

Test Cable Integrity + Extra Heavy 26 Gauge Wire, 50 & 68 Pin 


Та” | р! с 


Ji МЕн! Liver £! sh "f 


PLEN ena: Ultimate Performance 


‚ 2-1 Digital Switch 
Г s Share $CSI Devices Between 2 Computers 
Sn up to 14 Devices to 1 Computer 


.2- 1 Active Olgital Switch/Repeater 
• Regenerates SCS! Signal for Long Runs 


Catalog Оп!!! Wal LA в 


BYTE MAY 1497 


Windows 95 


ithout Risk! 


Now you can run both Win 95 and DOS/Win 3.x on the same РС! 


for new operating systems in 5 min- 
easy to ust 
OS you want from the menu and 
System Commander does 
the rest; to use another OS, 
simply reboot and make 
another selection eit 
repartitioning your | E saves you mi 
| any combination of 
operating systems 


Қы.) а Jan7, 1997 


1711 
* 68 Pin Drive to 50 Pin IDC (runs wide drive as narrow) 


= 
ж» 


COMPATISLE 


' Active Termination and Signal Purification 


csípro.com 


La Fan) Le prs. The SCSI Solution Company 


PC-DOS SCO UNIX 


DIEMION 


dais LX9N 


- just select the 


COMMANDI 


is only 5999: 
and comes with an 
unconditional 60-day 
money back guarantee. 


сб SMOPUIM, 


ney - install 


Get FREE overnight shipping* 
when you mention this ad. 


Call today, have it tomorrow!" 


800-648-8266 


WWW.V-COm.com 


Look for System Commander in the Utilities 
section in most — ams dre stores, 


т V Communications, Inc. » 4320 Stevens Creek Blvd, #120-BYT7 • San Joso, СА 95129 « pui 296-4224 * Fax ива) 296-4441 


* When ordered bafora noon PST. No Saturday delivery Continental US. СА res. add $7.25 sales lax, Offer subject ta changa without notice. 
All logos nnd produci names are trademarks of their respoctive сарин VISA/MC/Amex 61087 


Warp 4 MS-DOS 


From: 
ше F. 


оі Diagnostic Adaptéjs 


68 Pin External Adapter to 50 Pin (converts Host Adapter) 
Gender Changers both 50 pin and 68 pin (ali combinations) — 
Adapters with me ihe termination built in for 68 to 50 converters 


Teflon 90 Ohm External Cables 


^ г! ч L3 


; Ultra SCSI 40 MBis operation (Granite Excluslvelll) 
* Fixes Ultra SCSI External Cable Problems 


Я Perf ect 90 Ohm impedance Match 
' Tripte Pronged Connector With Gold contacts 
feao a negatered Бәйетен сі DuPont 


ие Digital Ultra SCSI Echo / = afl 


Doubles the Ultra SCSI Cable Length (up to 18") 
Fixes Ultra 5С51 External Cable Problems 
Models Available for all SCSI types (Int. & Ext.) 


Ultra Fast Performance for Added Capabilities 
Diagnostic Capabllities • 30u" Gold Contacts 
o. a ati Supply included 


External Ultra SCSI Cases 


е Ultra SCSI Custom Teflon Cable Installed 
е Custom Enclosures in 1 Day for Raid А Arrays 


From: 
Pit. 


NEWI Вау Cooler Kit 
keeps those HOT Ultra 
SCSI Drives COLD as ICE! 
Dua! Fan & Bracket $29 


3101 Whipple Rd. е Union City, Ca. 94587 = Ph; 510-471-6442 • Fax 510-471-6267 
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ex Wrote The 300k On 
Cabinet Systems. 


neck out how these 
test best sellers 
ontain and manage 
lumes of network 
servers, peripherals and 


munications gear. 


- © mxrcioumoss INC 
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We also sell Memory for: Dell, Gateway, 


DEC, Sun, Zenith, Acer and Epson HARD DRIVES FOR LAPTOP & NOTEBOOK 


км 
THIBAFAD 756 Ха 172 


Virg C£ М "M A pi 
№ ти- пива ыы a3 ty га 
1365 = 

e ын ы е 51/5 pe. HA оғы? Ба Im p 

ле эп teta пымач ым ШЕРА? МЗ uy ге. ЕЕ — V vy ^m ләй (рї ug TRA PAD ü 3 

р ——- —— Ws accepi MC ранг Т. жат priua шұ МИРАХ TEC - ЗОШ zn Шы 

birim te КЇ, ачаа ігі) em А ery Ут т ғалық (ба = сш VEW умом Ha 
ELi Шадра уу и! А, Ue туе. Рр Ж. ик шуы LN ы 5100-7 08 GE dota 1354 ш 
- тусі ЫШЫ Гата Th - 108 Gl Rs 
T M feces ital e gunt ке? 1125 Hi 41% қа 
АГ at 


310-539-0019 TOM ES CAL 


Prices & Availabllity x 
; ESTAB. Mon-Fri, 8:00 
FAX: 310-539-5844 | open TOLL FREE Wisi Сш ri, 8:00 a.m. to 5:00 p.m. PST 


1985 Sat. 10:00 a.m. to 12:00 noon 


Sales/Orders: latradesis@aol.com Customer Service: latradecsdQ aol.com Price Inquiries: latradeing@aol.com 
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Looking for the Ideal CTI Development Platform? 
NV-DSP"™ Telephony Boards Have You Covered!! 


Instant Entry to the Hottest CTI Markets Design flexibility 

gives you a head start. Simply download TeleWare software to 

access options and create new applications. Satisfy customers 

needing Unified Messaging, IVR, Audiotex, Intrn'l Callback, Debit | 
Card, Call Logging, Conferencing, Fax-on-Demand ог Your Next PRODUCT 
Great Idea, Computer Telephony Magazine named NV-DSPa 1996 ЖЕШ 
Product of the Year. Get to know us better and find out why. 


All The Features That Translate Into Benefits: On-Board Fax, 
Conferencing and Caller ID. Windows NT Client/Server support and tool kits, 
DTMF, and 65 MIPS of DSP power. All NewVoice boards are WAY and MVIP 
compliant plus fully Dialogic® Plug & Play compatible - but without the high 
cost. Achieve the best price performance with NV-DSP 2, 4 or 8 port PC 


telephony boards - full and half sized!! 
Distributor Inquiries Welcome 


Member o MUSIC Group терінін аттын f Elder © ee ptt енга 


© In USA Only 800-648-3647 * Tel 703-648-0585/9430 Fax 
E Mail: cti&newvoice.com * Internet: htl p://vwww,newvoice.com 


. Raidtec RAID 


cover th „э | - ; А complete RAID selection: 
| спе In austr ШТ" * Traditional SCSI - up to 300 
Raidtec is the affordable, open, RAID solution for 1 НЕР GB data storage 
complete data protection. We manufacture a full = | | Ellire Channél Arhiiráren 
i | i | PINEA Í ЕТ ap ДЕГИ ТАТ Ә{ 
line of RAID subsystems, enclosures and controllers | Mi dk A A | ІНЕ ^ anne ArDItrated 
that can give 100% data uptime and data availability. fe шешен НЕОН" i оор (FC-AL) - ир to a 
[deal for mission critical, storage intensive, and Т! TERABYTE data storane with 
» . р ' КАП | Ld! ұшогаче ТІЛ 
high bandwidth applications, азаа Дн sis a ios 
new nalatec ribreArray 


* Fibre Channel (FC-AL) T 
« Up to 200 MB/sec data transfer 

* Fast, Wide, Ultra SCSI 

* Single Ended or Differential 

* Programmable RATD Levels 

“ On-the-fly hardware parity generation 

е Rackable, stackable 

* Hot replaceable drive bays, fans & power 


Raldtec Corporation (USA) 
105-4 Hembree Park Drive 
Roswell, GA 30076 

Tel. 770-664-6066 

Fax. 770-664-6166 


КАГОР! 
н! — — Ta eMall: raidtec@raldtec.com 


Raldtec Corporation (Europe) 
= Glen Mervyn House, Glanmire 
Cork, Ireland 


supplies чю - | Tel. 353-21-821454 
• RAIDman/RAIDmanLite Software | iub raldtectotery m 


+ Remote alarms, configuration & пап 
+ New шыу Ау a eR 


rin = Е 
| n “Ih 
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Think MasterConsole 


7% For complete reliable control of up to 64 servers 


' Managing multiple servers? Raritan’s 
MasterConsole is the premier КҮМ switch, 
engineered to provide rock-solid, reliable 
control of 2 to 64 computers from a single 
keyboard, monitor, and mouse. It’s unique 
emulation technology enables you to operate 
any combination of PCs, Macs, and Suns 
running any operating system and applico- 
tion software. With MasterConsole you will 


save money and precious space by eliminat- 


ing the cost ond clutter of unnecessary 


-nV am т Networld+Interop 
ZE Raritan 15:57 


Tel. 908-764-8886 
Fax 908-764-8887 


Raritan Computer Inc. 
400 Cottontail Lane 
Somerset, NJ 08873 


E-mail sales@raritan.com 


peripherals, More importantly, you will raat 
ize increased efficiency and improved opero- 
tions from simple, centralized access to all 
your systems. Thousands already rely on 
MasterConsole every minute of every day 10 
save time, space, and money. So can you! 
For more information call 
800-RCI-8090. ext. 71 


| 


"We tried other products but they were flat-out 
unreliable. MasterConsole is rock-solid.” 


Rick Jorgenson 
Manager, Information Systems 
Precor 


Mag” 
ATA 


hhp://www.raritan.com (О! жать 


MasterConsole and MaslerView are trademarks of Raritan Computer Inc. жұ 


- Pollution Solution. 


This symbol identifies 
high performance 
energy-efficient 
computers, moni- 
tors and printers 
that save you 
money and 
reduce air 
pollution by 
"powering 


Buy It And Save. 


down” when not in use, 
Be part of the solution. 
Start buying Energy 


Star’ equipment 
today. To receive 
a list of available 
products, call 
the Energy Star™ 
Hotline at 
202 775-6650. 


| Add-In Boards | | | Ваг Coding а 


Quatech Delivers The 
Portable Serial Communications 
чи. Wan 


— | = 
t Package 8, | ІП! 
CCD Packages >» И wiv te, 2345 767858 


2 W Label Design 
й | | Software 


The ONLY 4-Port | / (Жа 
RS-232 PCMCIA Card Available ЖЕЕ » еее 


Quatech continues its long tradition as а leader in the | А ж | Ене еш. Laser 2) | 
PCMCIA industry with the QSP-100--the only 4-port | вм эсаппегв 


serial PC-Card on the market. The QSP-100 provides | Бааз | 
4 RS-232 asynchronous communication channels ac- — аЙ, | 
cessed via 4 separate D-9 connectors. Ideal for multi- 

tasking environments, the QSP-100 is powered by | | AS 

16550 UARTs, allowing for a maximum baud rate of gsi b» 

over 115k. As with all Quatech's multi-port serial PC- Г Ам 

Cards, the QSP-100 is compatible with Windows 95, aes ERICAN АЕ 
Windows 3.xx, DOS, OS/2 and SCO-UNIX. MICROSYSTEMS, LTO =] 


For more information on the QSP-100 and the rest of ' 800 648 4452 


и қ ҒАХ817 685 6232 * WWW.AMLTD.COM 
Quatech's innovative PCMCIA-Communications prod- = 2190 Regal Parkway + Euless, Texas 78042 


uct line call 800-553-1170 or email sales @ quatech.com. | 630 aw for d free E 


| Laser ГТ иш 
"I E ei атана 


„Application to Solution E c—— Á Same-day shipping + Made in the USA 
Visit Our Website: Atttp://www.gquatech.com - SPECIAL DEALER PRICING AVAILABLE! 


WE ALBO OFFER SPECIAL VOLUME PRICING, CALL FOR DE TALS 
Circle 80 on Inquiry Card (RESELLERS: B1). 
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Quatech Delivers 
Desktop Serial Communications 


Need to Read Bar Codes? 


16750 UARTs for 
Optimal Windows 95 Performance 


Quatech's QS-100D/200D/300D provide four indepen- 
dent RS-232/422/485 asynchronous serial channels 
respectively, and 16750 UARTs (they're also available 

| with 16550s). The 16750 UARTS greatly improve sys- 
tem efficiency by providing 64 byte input/output FIFOs 
which generate significantly fewer interrupts. Full 16- 
bit address decoding eliminates address conflicts with 
other peripheral equipment, and all 4 channels are ad- 
dressed in a continuous 32 byte ИО block for simplified 
software access. 


Nothing speaks of strength and durability like 
metal. Videx portable data collectors are 
housed in metal cases—strong enough to 
endure the harshest environments. 

For more information on the QSD750 series and the 


rest of Quatech's desktop communications product line 
call 800-553-1170 or email sales @quatech.com. 


Call today for your free information kit! 


| 
av, | 
1105 М.Е. Circle Blvd., Corvallis, OR 97330 [Мех } 


541-758-0521 « Fax 541-752-5285 • hitp://www.videx.com 


[ка 


Application to Solution 


Visit Our Website: http JIwww.quatech.coim БЕ. d 
Circle 82 on Inquiry Card RESELLERS: 83). Circle 84 on Inquiry Card. 
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AS-292/RS-422/RS-485/Current Loop Sa¢laph 
Yes, Single Card Does ПАЙ 


• Uses standard AS-232 commands ~ 
по special drivers needed 


* Aulomatic dala flow control 
* 160550 UART wilh 16-byte FIFO tarifar 
* Transmission speeds up lo 115K bps 
* Complele AS-232 modem control s 
. pupponi 2-wire or 4-wire operalli 
lor В5-422/485 9 
* Both DB-9 and DB-25 connectors іпсіш zi | 
* PC-ComLIB sollware Included, bul nol песез іі... 
• Mulli-pori cards also available Part d PCL-T40 - 


ADVANTECH 


Tool kits and specialty tools 
for installing, maintaining and 
repairing electronics equipment 
plus test instruments, computer 
diagnostics, fiber optics, cable & 
connectors, soldering/desoldering 
stations, insulated tools, & more. 


JENSEN TOOLS Г 


7815 S. 46th St., Phoenix, AZ 85044 


Tei: 800-428-1194 $ ог 602-068-6231 | 800-426-1194, 
А са с Dept. 054 . 


i 70 Ішін Bis 


www kila com 
Call 303-444-7787 
Fax 303-786-9983 


soles@kila.cam 


| 4 For notebook PCs 

A 12- or 16-bit, 100 kHz or 1 MHz 
sampling 

A Up to 256-channel expansion 

A Measure thermocouple, RTD, strain- 


ga e, accelerometer, high: volta ge, 
Igh-isolation, & other signal types 


a 005“, Windows™, Window? 95, 
DaqView™, DASYLah™, LABTECH 
NOTEBOOK™, Snap-Master™, & 
LabVIEW drivers available 


om 


216-439-4091 А Fax: 216-439-4093 A http://www.lotech.com 


ee et a тты © ыш Cai " Ш eis iene | Ps МР 
панар ке жее Шыса ж ale ree р Шы 2 тше ялы чь 
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Call TODAY — | 


э _ from 


MICROSTAR 


LABORATORIES’ 
the onboard intelligence company 


DAP 32004 with onboard Intelligence | 
High Speed ИО 
External Expansion 


! DSP Commands 
è Control Loop < | ms 
Real-Time Processing 19-inch Industrial Racks 
‚ Network Access ! Standard S/W GUIs 


165-453-2345 — 206-453-3199 fax 
msltarlabs.com — www.mstarlabs.com 


PCMCIA Data Acquisition Solutions 


The newest family of PCMCIA products from National 
Instruments includes: 


DAQCard™ - Al-16E-4, $995 


16-channel, 250 kS/s multichannel, 12-bit resolution: 
8 digital ИО: two 20-Mhz up/down counter/timers. 


DAQCard - Al-16XE-50, $895 
16-сһаппгі, 200 kS/s single-channel, 20 kS/s multichannel, 


16-bit resolution; 8 digital I/O; 
two 20-Mhz up/down counter/timers 


DAQCard - 516, $495 


Lowest cost 16-bit card on the market! 
8-channel, 50 kS/s, 16-bit resolution; 8 digital I/O; 
two 10-Mhz counter/timers 


National Instruments 
Рһапе{512) 794-0100 Fax: (512) 794-8411 
(800) 433-3488 (U.S. and Canada) 
E-mail: Info@natinst.com WWW: hitp://www.natinst.com 


Circle 108 on Inquiry Card. 


* |SA/PCI 3-20 Slots 

е 85V-255VAC, -48VDC, 
*24VDC, 412VDC Inputs 

* 200W -350W Power Supply 

* 19" Rack-Mount / Wall-Mount 


1 7: ~2()-Slots Chassis 
Available ?! 
ACI Systems (€ 
Western Region: 1-800-983-1177 
Eastern Region: — 1-800-886-2243 
Circla BB on Inquiry Card (RESELLERS: 88) 


у: қ densi | — = ru 
` Р [ " ЕЕ J E "a7 1 ГА м 
АЮ ы М te | 4! Д ta 


industrial PC Power Supply 


m85-265VAC,-48VDC, |Т К. 
| 424VDC,+12VDC input ЭН 
m 7OW~350W output в XE 
g 60KHz PWM control IC 
ш 0--55°С operating 
в MTBF > 20 years 


ICP ACQUIRE INC. у E o _ 
CALL: 1-415-967-7168 : ENTE Lu 
FAX: 415-428-1172 25 СЄ peesaa 
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PROTECT Your Customers with APPRO 
Fault Tolerant Industrial Computers 


Granito | 


www.appro.com AE 


£-Mall: Info@appro.com 
» ¥ 446 South Abbott Ave.. Milpitas, СА 95035 
800-927-5464 Ted (408; 941-8100 - Газ (408) 941- B11) 
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Embedded PC 


Fits your applications 
and budget! wm 


*Biscuit PC 
386/486 Single 
Board Computer 
with SVGA/LCD 
and more ... 


• Ultra small size 
(145mm x 102mm) 

• Supporis all 4860Х 
and 5186 CPUS 

• Local-bus SVGALCD 
Inieríace 

г Mulli-port RS-232 
and Ethernet 
communication 


• Supports Solid Stats 
Disks 


Catalog International, Inc. 


On Line! 


Fixe. ADEE 


s РЕЛ expansion 


Call Today for a Free Catalogue ! 


ТІЛЕ 
Tet: (408)522-4606. Fax: (408)245-8268 
«тай. lfoGAdvantech-USA corn 


| 
a Ти: 886-2-2184567 Ғах 636-2-2183415 
hitp/www.advantech.com. bw 
E-mail. EBC @act aifvantech. com tw 
Circle $11 on Inquiry Card. 
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A large variety of 
SBCs in stock 
for fast delivery 


У 486 TO PENTIUM PRO 


/ UP TO 200MHZ SPEEDS 
/ PCI SCSIINTERFACE 


V E-IDEINTERFACE 


V SVGA VIDEO OUTPUT 
У DUAL SERIAL PORTS 
У ISA & PCIBACKPLANES 


1-888-RECORTEC 


Fax: 1-408-734-2140 
email: info G recortec.com 
wWWw.recortec.com 


НЕСОНТЕС 


1290 Lawrence Station Road 
Sunnyvale, CA 94089 


Portum in а regatered trademark of Iriel Corp. 


Circle 114 on Inquiry Card. 


Сай 800-800-6889 to 
receive a FREE 100- 
page Solution Guide for 
your OEM or system 
integration needs. 


ADVANTECH. 


750 Е. Arques Ave. 
Sunnyvale, CA 94086 
408-245-6678, Fax 408-245-8268 


Circle 112 on Inquiry Card 


PCI Modular Computers 
Q2 PCI, 1 ISA, & 1 CPU slots 
о 3.5" HDD & FDD drive bays 
Q Individual power supply 


Q4 modules per rack enclosure 


"KEYBOARDS 
“ENCLOSURES "MONITORS 
"PRINTERS 
"^ CUSTOM DESIGNS 


"COMPUTERS 


Call for our Product Catalog 


CALL TOLL FREE 
1-888-RECORTEC 
Fax: 1-408-734-2140 


e-mail:info @recortec.com 
www.recortec.com 


RECORTEG 


1290 Lawrence Station Road 
Sunnyvale, CA 94089 
лімін а trademark сі Recortex, Inc 


Circle 115 on Inquiry Card. 
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"Technoland... 
Makes Industrial PCs Affordable 


* Single-board Computer from Dual 
Pentium® Pro to 486 
* Fault-tolerant Systems 
* Р5/2 Redundant Power Supply 
IA, * РСІЛБА Backplane Series 
“>. Full Line of Rack-Mount PCs 
І w * Flat Panel PCs : 
BSc * Industrial Workstation | 
meni & Chassis 


= 
«ть“ 
ads ^ 


Technoland Inc 

1050 Stewart Dr., Sunnyvale, СА 94086 
1-800-292-4500 

Tel, 408-992-0888 * Fax. 408-992-0808 
e-mail: into£lechnoland,com 
Homepage: www. lechinoland.com 


Pantin I8 а regietored trademark of 
nile Com. _ 


Circle 118 on Inquiry Gard (RESELLERS: 119). 


U.S.A. Made Rackmount Solutions from THE 


Over 40 models, sized from 10 through 60, 17" to 
24" deep, plus rackmount switches, monitors up 
to 20, & se with or Fal aba trackbails. 


H Me Т! 1117 Ил nf: г” T 4, 
ж 
I тн fnm atherbe 


и Tri-MAP тта fe 
4569-A Las Fositas Road, Livermore, СА 94550 


УОС: 510 447-2030 * FAX: 510 447-4559 е www.rackco.com 


= 

T 
> 

а 
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Let your "true colors shine through" 
when you advertise your 
computer products in the 


БЕТЕ 


HARDWARE/SOFTWARE SHOWCASE 
our popular, affordable, 
4-color advertising section! 
For more information call your BYTE sales 
representative (see listing, 
page 153) or fax 603-924-2683 
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+ Winclowa 93 nr OOE«Wiridows preloaded * Mic А ыс appakore 
and conhgured (Windows NT орф туа!) built-in 


* Brilliard 32.17 ТЕТ Active Mattia Serpan 
оріс) $2 1" Dual-bcan available} 


“Маса standard batlery мге! Can b 
replaced wih Diurach 08.3 
ММ o Liham eam type 


* {зуна parts anil ГЇ warranty 
Ophonal 3-year єзїатйад onsite 
warranty available Мот Q СЕ 


* Sovniiblaiia’ Pro” Compatitile 
15-60 ағалар! Бонги Carr) 


* Three type Л PCMCIA aal 
көгім, рә}, MICH, РБ, = 
and Ге porte кР їнї batt 


^ 4.368 removeabla 
EIDE Hard 
fua 


B UEM 
кай алы Ны 
тити Гор» 

тап) loe курони 


* 1615 ) | 
Тема RAM ШЕ oo 


* Maintenance. ire 


Gidepeint’ device 


Micro international Inc. 10850 Seaboard Loops, Houston, TX 
ТТУ Top guality РС» with excellent service aud support «face 
19847 dMouston: (281) 495-9096, Fax (281) 495-7701, 
Hours: 8230-6 Monday-Friday. 


Samida la |y a Trichemarb oJ Сена Laus ere бъ a rasis enm cd Пегас Gite 18 a rita ш 


i-60U-967-5667 


t. мегпец пер мумии. рси „соп 


Mass Storage * Miscellaneous Hardware 
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ылымы ШЕШЕГІ ШЕЛІГІ 


NS-1400 | DUAL MiB 
| | frond access with 14x 5 1/4" exposed drive bays (М5-1400) 
| Foni gecets with 16 x 5 1/4" exposed drive bays (145-1620) 


Mese power supply options 400w-600w 
EE opt 2 x 400w, 3 x 300w 


smntilabía other Server & RAID Chassis 


("A ЫЫ HOT DRIVE MODULES 
Of WOE Avolioble , Potent protected 
ае application р 


ЕЕ AEH CORP. 
= = 254 $. Sth Ауе.. La Puente, СА 91746 
ER ЕЕ Tel: (818) 369-2608 * Fax: (818) 961-0468 


Lo А; a ere AA Шы LL 


_ Automated Backup - 
Data Interchange | 
Storage Management 


FAX: (818) 592-0116 
TEL: (818) 592-0061 


Сігсіз 103 on Inquiry Card. 


800-468-0680 


www.qualatar.com 


JeF... is а vertically integrated dosign 


and manufacturing company specializing in computer enclosures, disk 
subsyslem enclosures and fully integrated syslems. 


Engineering « Design « Fabrication 


158 
“д. 


CPU Cards and Васкріапе$ г 
Rackmount Drive and РС сиге C 
industrial PS2 Power Supplies < 
Redundant N* 1 Load Sharing Power Supplies 


Phone: 1-702-356-5595 


Email:intosssliger com 
Internet: hup//wwwsligercom Postal: 1385 Greg 51.5шіе LOL Sparks, МУ 89431 


Circle 95 on Inquiry Card (RESELLERS: 96). 


Fax:1-702-356-6361 


Memory/Chips/Upgrades е Miscellaneous Hardware | 


Direct Prices to the Public 
We will Beat any Advertised Price 


МІ Менин fe uni New & Comes Wil & Lifetime Мактан 


Memory 72 pin Hard Drives Video Cards 
EDO В50МВ $127 Matrox $149 

1x32-60 $15 1.2011 $159 Mystique $125 
2132-60 $24 2.068 8195 Dia3d2MB $87 
4x32-60 $55 2.8GB $215 
I Р $119 2,201 $259 Аль 

А т Only!!! Mother Boards 33.6 int fax/data 
P-I00Mhz 980 586-75-20 Mhz $85 $69 
P-120Mhz $99 Intel VX 430 Chipset, 33.6 int. voice/fax 
anne 4 256kpb cache, $76 

i 1 
P-166Mbe $279 Pon bri ЕЛО ыны 
»300Mhz $339 Sound Cards 8x int. $84 
P-Pro 180 $399 ҰШНА 16 Pop $58 10x int. $102 
P-Pro 200 8449 5122 пр $89 = 12x int. $105 
P-200mmx $599 АМЕ 64 Рар $169  léxint. $169 


Over 1000 items in stock, check our cool website 
www.memory-online.com 


800-801-0087 


714-488-0477 Fax 714-488-0495 
69 Memory ON-LINE @ 


==) Office Hours M-F 7-5 PST * Sat 8-12 PST 3 
Prices anid availability subject to change without notice 


Circle 92 on Inquiry Card. 


American Made Chassis 


Call NOW for information and мер 


CALIFORNIA 


calpc@pnet.net 


1-800-394-4122 


СС PRODUCTS 


VISA & MasterCard accepted - Same day shipment! 
408-638-9460 - 205 Apol lo Way - - Hollister, СА 95023 


Circle ӨЗ on Inquiry Card 
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Automated CD Duplication 
and CD Library. 


Truly master your CDs! 


The Elms” DYL with Panorama + 
CD-R Software puts you in control of 
the CD creation process. For the 
first time, unattended CD mastering 
of up to 100 CDs at a time will be 
quick and easy. Elms user-friendly 
software is armed with many 
features like drag and drop. 
Choose from popular formats 
like Standard CD, Audio CD-DA, 
Mixed Mode CD or 150 Image file. 
CD Mastering has never been easier 


CHASE A V-DRIE CO: ROM OV 
К RET A CD-A DRIVE AND ИШИ 


52, 000 VA CDs Í Els жаң 

Elms Systems Corporation 
em * Irvine, СА 92618 

(714) 461-3200 

(714) 461-0671 Fax 

Code: ЕРА0597-003 


‘Trademarks remain lan e пу ed 
— à Al right LP 
ки, All rights ae 
а" 


(888)356-7385 


| — —À 
MasterCard VISA 
| 
and specifications subject t 


visit us at www.elms.com without oic. 
Circle 9B on Inquiry Card (RESELLERS: 89). 


DESIGN - PRINT • APPLY • PACKAGE 


PRODUCE PROFESSIONAL- LOOKING ч 
СО LABELS & JEWEL CASE INSERTS NP 


ғо 579,95 


| create yout Own отмо On Your Сотруи!ё! 
with NEATO Templates. 

È Print on Laser or InkJet using NEATO 
CD Labels & Jewel Cose Inserts. 

} Using the NEATO Lobel Applicator, apply 
ісе PERFECTLY EVERY TIME! 

ҮШТІ Troy Liners & Booklets created wilh 
CD.FACE to complele your package 


НЕАТО . USA: 250 “ой Haven. CI 


78 в 600-984-9800 
561571 * Fax +44 (0)18!1 932 0480 Mustercard ж AMEX e Vis 


Circle 87 on Inquiry Card 


Embedded DOS ` 


Controllers at 8051 Е Prices 


"Use your PC — ux 24i 
түттү 10015! Мо : | 
more crash and burn EPROM 


Europe: +44 


> EDN IOÙ Hol 
% ni Pról Am 


‚2 Serial Ports = 8/10 MHz V-25 yen nne 
= 24 Parallel vO lines = 512K RAM АЖ. s rm 
a 2 Timers в 256K/512K flash | 5 
4 Interrupt Lines X-ModemTranster ОТҮ 1 

8 Analog Inputs a includes DOS and utilities eamm a Ч 


mi 510-236-1151 
JK ІСІ OSy stem S 510-236-2999 fax 
Cost effective controllers for industry wary dsp.com/ikmicro 


Circle 102 оп Inquiry Card. 
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* Multiport module сал be 100M away 


* B to 128 serial ports per system 


* Speed up to 460. RK bps * Supports Windows МТ, 95, 3.x, OS/2, 
* High performance dual RISC CPUs NetWare, UNIX, DOS, Linux and 

* Full modem status display cach port many others 

* Multiport module rack mountable 


1-800-699-MOXA 


Moxa Technologies 
>> 524 Weddell Drive, Suite 1 Та: [408] 724-2224 
^M Sunnyvale, CA 84084 Рах: [408] 754-4447 
Е. mad. info тета л com WWW. Ир Адене татса com 


Circle 109 оп Inquiry Card (RESELLERS: 110). 
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waw kila сїт 
Cali 303-444-7737 
Fax 303-786-9983 
ван а сот 


PRICES START AT 


ЖОШ. A-Engine" $79 ows * $28 orm 


e High Performance, Compact, 
Raliahle 


e Easy to program In Borlanid/ 
Microsoft С/С++ 


We have 20+ Low Cost 16-08 Controllers 
with ADC, DAC, solenoid drivers, relay, PG- 
104, PCMCIA, LCD, DSP mation control, 
10 UARTs, 100 1/05. Customer boards 
design. Save time and money. 


216 F Street, Sie. 104, 


TERN Davis, CA 95416, USA 


Tek 916-758-0180 
Fax: 916-758-016) 


m.m I hitp:// TIN 


Circle 101 on Inquiry Card. 


• AMD188ES. 50+ VOs, 11 12-bit ADC 
* 3 UARTS, 3 timers, 2 PWM, Bat RTC 


« C library, Development kits 


Surprised 


at your 
web 

hosting 

rates?! 


Then coll VolueWeb today, the world’s 
most affordable web hosting service! 


Saye 110 Vihan You Reghiter Online! * www.volueweh,net * E-moil; sales C volueweb,net 


Circle 122 on Inquiry Card. 


Let your 
"true colors shine through" | 
when you advertise your | 
computer products in the 


HARDWARE/SOFTWARE 


SHOWCASE | 
our popular, affordable, | 


4-color advertising section! | 


For more information call | 
your BYTE sales representative 
(see listing, page 153) or | 
{ах 603-924-2683 


High performance web hosting 
at low performance prices 


ee 


High performance web hosting doesn't have to cost more. 
Our web hosting plans give you the fastest network and server 
technology with a comprehensive set of features-including 
FrontPage" extensions, domain registration, CGI scripting support, 
POP 3, unlimited FTP updates, and more-all at rates that are 
competitive with even the bargain providers. 


Ail Hiway hosting plans feature multiple fiber optic T3 Internet 
connections, fast Silicon Graphics servers, and industrial strength 
Cisco routers. 


To have your site hosted by - 

Hiway, hop оп over to 6s | Hiway - 
www.hway.net/by. or callus WES Technologies 
at 800-339-HWAY. We're the пе весна отш LEADER B тен MOS TIG 


worldwide leader in (800) 339-HWAY 


professional web hosting, 
(561) 989-8574 


serving over 20,000 domains. 
Affordably. http /Awww.hway.net/by 


Circle 120 on Inquiry Card (RESELLERS: 121). 


Our miniature controllers are ideal for machine 

control and data acquisition. Easy to program | 

“М with our Dynamic C. Start saving time and 
money. Call for your free demo disk today! 

— B. 1724 Picasso Ave. 

( лғ. \ Davis, СА 95616 

б" AUI | 916.757.3737 

\a WORLD Еее 

| п ИК 

For immediate information, use our 24-Hour АшойАХ, | 

ОМА Call 916.753.0618 from your РАХ, Request catalog #18. 

Circle 100 on Inquiry Card. Е 
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THE BUYER'S MART 


A DIRECTORY OF PRODUCTS AND SERVICES 


Е BUYER'S MARTisaunique typewritten copy. Tx У " ad — 2 ишә prior to issue > RATES mee 1997) - 
^. a да! include headline (23 characters dale. For example: November issue 25. KR T3 
oduc uct category to help renda и, рологріуа taxt (300 Led черди, 15. Send your Tad 
locale suppliers.. inquiry racters is the maximum recom- “> = қ 
ganar to aid owe mended) plus company name, THE 8 UYER'S | MART, BYTE ik с srame : 4 = 
from advertisers. address, , telephone andíaxnumber. Magazine, 1 Phoenix Mill Lane, 
| рае will be 2"x2 в/в" ad has more space for Peterborough, МН 03458.Formore  1а4_ $1640 $1560 $1,380 
typeset Бу BYTE.Do ^ descriptivetext (850 charactersis | information please call Mark Stonein 2 zA” 2adefissue " * 1,320 
O НИ orcamera-ready | tho maximum recommended). BYTE salos at 803-824-2533 or Sads/asua “ 1260 
artwork. Advertisers should fumish DEADLINE: Ад copy is due FAX: 603-924-2683. esesseesCOLOR = Add $100 +++» о,» 


ВАВ CODE _ 


Bar Code Hendquartare 
* Complete Bar Code Readers from $299 
¢ Portable Bar Code Readers гот $759 
* Laser Gun Readers from $549 
* Cordless Scanners Нот $595 
• Two way RF Terminal - $1095 
* Bar Code Labeling Software for 

Windaws - $285 DOS Version - $279 
* Bar Code Fonts for Windows/Mac - $199 
• Direct from Manufacturer 


Worthington Data Solutions 


800-345-4220 
Phone: 408-458-9938 * Fax: 408-458-9964 
іп UK call 0800 293 213 
In France call 0800 90 65 47 
іп Germany call 0130 8150 84 
Rest of Europe call 353 1 6614 566 


Circuit Design Soltware for r Windows 
Ensy-lo-use schomabc ontry, design, and simu- 
lation software, starting at $149 each. Complete 


autoplacemerd, 
up to 16 layers, $649. CAM fila outputs. 


Mental Automation, Inc. 
136th Place, SE-DeRevue WA 960068 
(206) 641 pe FAX (206) 649-0767 ВВЗ (206) 641-2046 
htipJAwwew.mentala.cony 


CAD/CAM 
CONTOURING MOTION CONTROL 


FROM A PRINTER PORTI 
indexor LPT™ software $249 
VERSION 3 VISAMC 
simultaneously 


Ea5y-to-use 
* CAD-CAM intertace yaishie. 
Ато же 


Ability Systems For. PA 19004 СТ) 57 x 
http /www abilitysystems.com FAX: (215) 057-7815 


Inquiry 382. 


! TG-CAD Professional у.6.0 
CAD Solutions Software 


А 16 & 32 bit C/C++ Windows 95, Win NT & Win 3.1 
CAD Developers Kit. The best in CAD/CAM soltware 
kits. Free Demo and Technical 


f. 
Call 800-635-7760 or Fax 972-423-7288 or 
http //www drsksofi.com or E-mail 
disksoftéx netcom. com or BBS 972-881-9322 
| Disk Software, ine. 1045 Murphy Ad, Piano, TX. USA 75094 


Inquiry 383. 
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CD ROM, Inc. 
CD-ROM, DVD, CD-R, Media, Towers, 
Jukeboxes, Titles & Production Services 
CD-ROM Data Compression: CRI-X3 
INC 500 Company, Established 1988 
303-384-3922 FAX 303-384-3926 


http://www.cdrominc.com 
Inquiry 384. 


„CD-ROMS 
bit Sarreare Cofecton 


Oberon, 

Стас and intermabonal nefwortung sundards 
Yiobrnaater Tools Volums 1 . (s 
Eeryteng peated 1o generate and promote web pages 

Webmaster Toole Volume 
ченинен 


Fide Shanng lor DOS, WIN, MAC, 05/7 and NT under LINUX 
MOS TF tor LINUX 100% Motif Compatible GUI - bor LINUX... $99 00 
Visual Basic Tools . 
tes Лалриал lol andes, Duar mtrrcda & read VEX arro 


Novell Mete aam 
Tools and ІЛіМез for Novell Netware! 
CD-ROM Set 
Shurrware tor Wedows 3 1, NT and 95 
ir M сын БЕЗ pis сыр 16 — 
Over 2 000 [газ of classical Veraturt. government, biology 
È tary tes, 


Phone Orders. 1-600-000-6513 
Газ Orders. $1 52 526-9573 


WALNUT CREEK CDROM 
FreeB3D 2.2 Rock solid Berkeley Unix for PC were. 

2 dice set, easy install, 6 mo updates .. $39.95 
Linas Slackware 98 4 desc sel Slackware 96 *DITICIAL* release 
by Patrick Volkerding. Internet's favorite . $39.95 
Clea MS Windows 2 disc set, 1300, Windows programs, 

games, drivers, fonts, shells, src. indexes in Gaman 

шал renctvEnglst/Japanese Quar updates... 

Wabbes 03/2 950 MB Free/Sturmware divers, 200%, 

etc. 05/2 Mag's product of Ihe year! G mo updates ... 
8ітін №3003. 2 бс, premier Internet Dechnical, 

programming Free/Sharewart ... 

Black hawk — New Win. 95 shareware collection ... 
lateret Ша 13,400 docs. FAQs, РАСУ, & ТЕНЕ 


Ham Radio, Music, Fonts, Royalty-free images 
Call for your FREE catalog today! 
All ous products have a опе year unconditieaa! guarantee! 
1-800-786-9907 
4041 Pike Lane, Ste D-215, Concord, CA 94520 


+1-510-674-0783 Visa/MC/MME:, Far: «1-510-674-0821 
erdersGcérom.cam Mip-//www.cdrom.con/ 


Inquiry 386. 


DATA RECOVERY 
We Can Save It! 


All Platforms - Al! Storage Devices 
Proprietary techniques so advanced we 
rescue data others simply abandon. 


DRIVESAVERS 
Hestoring data since 1985 


1-800-440-1904 


415-883-4232 
Inquiry 387. 


Don't pay thousands of Dollars! Downioed our 
DO-IT- YOURSELF 
Data Recovery Software 


TIRAMISU. 

Vo support DOS, WINDOWS, NOVELL and NTFS fie systems 
Мр Гаро паи de/user-cgi-bir/recovory 
hiip://ourworld compuserve comhomepagesdata_ recovery 
Emad. 101457,1447 @compuserve.com 


The Virtual Data Recovery Company 


Inquiry 388. 


Data Recovery Service 
From one of Europo's largest disk drive manufacturers 


Call now: +44(0)1705 443283 or (0)374 136170 
On-line information: www.xyratex.com 


Xyratex 


Inquiry 389. 
_ DATA/DISK CONVERSION _ 


| CONVERSION/DUPLICATION 
Tape: 4MM, QIC, 8мм, DLT, 9-trk, 3480/90/90E 
Disk: 3", 3'4^, 5'^, 8" CD-ROM 


1-800-357-6250 


Shaffstall Corporation 317-842-2077 
7901 East 88th Street Fax 317-842-8204 
| Indianapolis IN 48258 — salesG shaffstall.com 
Since 1973 httpwww.shalfslall.com 


EDUCATION | 


8.5. 4 М.5. in i rada le SCIENCE 
Tha Amencen ігейдо Sciences offers an m 
dept home sady aon are ват your of Sconca 
at home. 8.5. subjects covered аге: MS/DOS, BASIC, 

PASCAL, С, С++. Data Filo ‚ Daia Structures А 
Operating Systems. М.5. program includes subjects in 
Software Engineering and Artificial Inteihgence. Ada and 
Using Wireioes courses also Accredited Mambor 
World Azsoaabon ol Unrvorcióes and Cobeges. 


AMERICAN INST. for COMPUTER SCIENCES 
2101-БҮ Magnolia Ave. , Sulis 200, Birmingham, AL 35205 
1-800-767-2427 = 1-205-223-6191 


| — | 
| Pre-Owned Electronics, Inc™ 
| THE Independent Provider, serving the Dealer, 

| Professional, Corporale, Government, and 


| Educaliona Buyor sinco 1985. 
| APPLE 11° & MACINTOSH* 
! SYSTEMS * PARTS * EXCHANGE REPAIRS 


| Сай ой а Catalog.. 800-274- 5343 
| 617-778-4600 » FAX: 617-778-4848 
125 AOL Sse TURNPIKE * BEDFORD, МА 01730 | 


‘Inquiry 390. 


HEWLETT-PACKARD 


DesignJet 
We ат іп Dama & Refurbished Equipment 
НР 9000 Workstations and Vectras also availablo. 


Ted Dasher & Associates 
4117 Second Avo., S. Girmi L 35222 
Phone: (205) 591-4747 Fax: (205)! 591-1108 
(604) 638-4833 E-malí : sales @dasher.com 


"Virtual Web ‘Hosting - -T3 EE 
www YOUrNamMe.com 


$19.97 /то. 


(800) 808-9241 / FREE "web" Page 
hitp-//PICK.NET RESELLERS Welcome 


С.А.Т. 
Computer Айталы TUER nologies, Corp. 
Wholesale НАМ to tho Public 


1-888-495-8404 (Toll Free) 


For today’s prices check out our Web page 
http/CAT.gator.net 
CAT. 4445 SW. ЗЫП Terrace #120, Gainesville, FL 32608 


Phong; 352-335-4042 FAX: 352-335-B5B5 
Wo accept all major crodit cards. 


Inquiry 393. 
NETWORK MONITORING 
LANWatch" 


Network Protocol Analyzer monitors traffic in real 
lime. Greal tool for Network Administrators, 
Natwork Applicatior/Protocol Developers, and 
Support/GA personnel. Parser source is inctuded. 


Software-based * Easily Portable 
Now |ust $6951 
www. Guesswork.Com into Gd Guesswork.Com 
Precision Guesswork, Inc. 
508-887-6570 (phone) 508-887-6552 (fax) 


Inquiry 394. 
& PROG RAMMERS' TOOLS 


| CONTRACT AND CORPORATE DEVELOPERS 


‘Inquiry 395. 


— ШЫ 
High- Speed xBASE Engine... 


For C, Td VB, Delphi and Java programmers. Gei 
multi-user compatibility with как, Clipper and | 
dBASE files. CodeBasa la portable between DOS, 
Windows, UNIX, Mac and OS/2! Includes unlimited 


| clent/server, ActiveX controls & visual report writer! 


FREE 30 day test drive! 
Call Sequiter мк дн Inc. for details 


or visit us on the web ct weew.sequiter.com 
Phona 403 437-2410 FAX 403 436-2999 


Inquiry 396. 


05/2, support 
© Machine Tie, Intornet jd. CO-ROM Protection, 


BBI ERE, Systems, Inc. 
14105 Hortage Lane, Saver MD 20906 
BOS/TRT-ABSH ^ 60697-27224 * 361/071-1004 “ҒАС SINGS TRS 
E-mail: ЗНС. сом * Web: Мір// кин ВЫТ com 


Inquiry 398. 


| CRYPREY SOFTWARE LICENSING SYSTEM 
"Saltware Preiection with NO hardware lock and NO disk key” 


CrypKey is забеге сору protection that is: 
* completely secure (rom any disk copy program 
* perfect foc CD-ROM or INTERNET distribution! 
* cost effective, user inendly, and 100% guaranteed 
to satisfy! 
CrypKey can jacrease your ecflware sales: 
* upsell ізге and levels of your software 
* (ease or бато your software by runs or time 
* gpablp nr epgeade your customers lastanity 
hy phaae, lax pr E-mail! 
New! unique Resdy-To-Try feature upon Install allows 1 trial 
period only per customer. New! unique А44-Ол feature - add 
more options, levels, runs or time lo existing hcenses. New! 
ГгүрЖеү Intiaet-protects in just 5 minalas with ag coerce 
coda changes. 
CrypKey ts completely compatible with MS-DOS, MS-Windows 
3.x, Win32s, Wings, Win9SE/TAT-32, Win NT, and mamages 
network licenzes on ай Novell and Microsoft! operating system 
based networks. 
CrypKey Instant js Ready-To-Try. 
FREE for 30 days on our wab site: 
bitp:/Avww.kenonic.cam/crypkey.htm 
Kenonic Controls Ltd. Calgary,Canada 
(403) 258-6700 + tac: (403) 
INTERNET: crypkey@kenonic.com 


inquiry 399. 


CRYPTO-BOX™ locks in your profits! 
The Marx CRYPTO-BOX is the result of 10 years 
experience іг ettertive койа protection. 
© microprocessor controls ID codes, memory, бупатіс 
algorithm and high speed data encryption 
© remote access 10 and counters 
6 floating license control іп a LAN with a single key 
MARX International, Inc. 
20 Executive Park West, Sute 2027, Allanta, GA 20329 
404-221-2020 1-В00-МАНХ- iNT в tac 404-321-0760 
Visit ez on the web: www.marx.com 


тт 


Inquiry 400, 


KEY-LOK тм “SECURITY 
Software Pi Prevention — Survival 14 years proves 
effectiveness. algorithm, programmable memory, 
counters, data control, remote update. Мо 1D on device. 

Low (0.2. $16.50 each for 5). 
Slarlup costs. 

Амо, ACCESS CONTROL systems and Ӛзі driva‘sysiam LOCKS 
MICROCOMPUTER APPLICATIONS, INC. 
3167 E. Otero Circle, Litteton, CO 80122 
http://www. keytok.com 
1-800-453-5565 [303) 770-1917 FAX: (303) 770-1863 


Inquiry 401. 
_ SIMULATION caia | 


Analysis 
» Full SPICE programs | 
Елігү slarting at $95. Complete | 
* Hew AHDL Modeling КІН! systems, $595-$2595 


PO. Bex 710 San Pedro, СА 80733-0710 
(310)833-0710, FAX (310)833-0658 intusoft 
Сай for your Free Demo and informason kit 


Inquiry 402. 
SOFTWARE PACKAGING _ 
MANUALS ON DEMAND 


600 dpi in 4 days — As low as 2¢/page 
BUY JUST WHAT YOU NEED - CONSERVE CASH 


КЕЕ CATALOG*** 
Software boxes  Laserlabels 15e Mallara 
Everything you пева to sell your software 
Hice & Associates 
8586 Monticello Dr., West Chester, CH 45069 
Phone/Fax: 513-779-7977 


Inquiry 403. 
Р" SOFTWARE/GRAPHICS 


Become an 
Imaging Expert! 


AccuSoft On Line 


www.accusofi.com 


FREE ImageGear™ Demo 
interactive Product Into 
Glossary of Imaging Terms 
Your Resource for Imaging 


AccuSoft Corporation 
(800) 741-7130 


TEL(508) 898-2770 FAX (508) 898-9662 
Fwa Westborough Business Park 
Westborough, МА 01581 USA 
дету 4 404. 


WINDOWS 2 


FREE INTERNET 


Free PPP, Get On-Line Immediately, Telnet 
| to other BBS's, Surf the World Wide Web, 
28.6k modems 


1-914-346-1777 


All You Pay For is The 4 
Inquiry 405. 
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ADVERTISER CONTACT INFORMATION 


To order products or request free information, call advertisers directly or send in the Direct Link Card by 
mail or fax! Let them know you saw it in BYTE! 
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Р DELL COMPUTER С 888-179-3355 
А rt i M 
68-80 — ACISTSTEMS 144 BBB 818-6188 > DELL COMPUTER сүн BD0-938-4207 92 MEMORY ON LINE 347 714-488-0477 
CORP (Е1000) 
123 ADOBE SYSTEMSINC 15 600-388-0883 381-182 MICRO 2000 МЕК 818-647-0307" 
ext 23708 Р DELL COMPUTER CORP DANAJ 800-545-3509 
ы МІСНПОННТЕННАТЮІНДІІІМС 146 800-967-5667 
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181 MICRON ELECTRONICS 44-45 B00-48B-2059 
55 АМЕНІСАН ADVANTECH 144 800-800-4809 351-352 CXSTRIBUTED PROCESSING НЕ 407-890-6522 
TECH $ MICROSOFT CORPORATION 23 
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CONVERSION 
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Ы APPLE COMPUTER МС 28 405-096-1010 176 FORTRES GRAND 112 600-331-0372 171-172 NSTOR CORPORATION 101 800-724-364 1 
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118-117. APPRO INTERNATIONAL INC 145 В800-027-8484 P 
204 = ARTECON 74 — BOCUSAARTE (3 
ы PALMSUN SOFTWARE BE 212-641-2442 
161.182 ARTMEDIA $5 48588-2-77B 6560 168 GLOBETROTTER Та 405-370-2800 
SOFTWARE INC ы РСЕХРО но 800-620-3978 
i703 
B 101-182 GRANITE DIGITAL. 138 510-471-0442 
149-170 PHILIPS BUSINESS 21 800-835-3506 
А BYTE JOB NET 22 800-632.7946 164-165 GRIFRN TECHNOLOGIES t30 800-988-6578 ELECTRONICS 
>. BYTE SUB MESSAGE 22 Ч 142-144 PINNACLE MICRO т 714-789-3000 
145 PRKWARE INC tos 414-354-0009 
C 120-121 HIWAY TECHNOLOGIES 148 — 800-330-HWA'T 
179-180 PLASMON DATA INC эт BH20-451-5045 
9394 — CALFORNIAPCPRODUCTSINC 147 600-394-4122 
| 998 POLYWELL SYSTEMS 134 80023007659 
Е COMPAQ 24-25 800-886-2416 
30-81 |CPACOUIRE 148 688-616-6488 
ч COMPUTER BOOK HHA 1 814:759-3885 
CLUB 137 INTEGRIX INC 111 000-300-0286 
103 QUALSTAR CORP 147 BOO-468-08680 
ш COMPUTER BOOK ВЕНАА-В 014-780-3740" 106 ЮТЕСН 144 218-439-4091 
CLUB 340 QUANTUM CORPORATION. ШНА 6-7 B00-824-5945 
e1131 
203 COMPUTER DISCOUNT 16-17 800 959-4239 ] 
WAREHOUSE 02-83 — QUATECHING 143 890-553-1170 
88-5? JENSENTOOLS 144 800-428-1104 
188 COMPUTERLANE INC 178 800-528-3482 depi 054 89-1  QUATECHINC 143 В800-553-1170 
128 COREL 21 613-726-0826 t02 JK MICROSYSTEMS 143 540-238-1151 
ar 3080 R 
130-131 CSSLABS 50 BOO 852.2680 К 199-200 RAIDTEC CORPORATION 141 770-664-5068 
177.478 СЛ. 91 503-848-3733 = КИА 144 303-444-7737 140 RAINBOW TECHNOLOGIES sa 600-852-8569 
о 18 
* КИА 148 303-444-7727 195-194 RARMAN COMPUTER ING 142 800-RCI-8090 
122-122 CYBEX COMPUTER il 205-430-4000 un 71 
PRODUCTS CORP * КИА 140 303-444-7737 
114-115 RECORTECING 145 B888-RECORTEC 
136-138 KINGSTON MEMORY ы 883-435-5439 
D 147.148 FOSEELECTRONICS я 800-333-9343 
353 KINGSTON NETWORKING 3:06 800-337-7039 
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ommended. 


SuperScript 66oPlus NEC Technologies, Inc. 
$349 Itasca, IL 
800-632-4636 
Circle 978 630-775-7900 
on Inquiry Card. fax: 630-775-7901 
htip//www.nec.com 


NEC’ $ s High- Quality, 
Low-Maintenance Laser Printer 


rices for high-quality laser printers continue to drop, NEC's Wir- 
dows-only SuperScript 880Plus provides crisp 600- by 600- 
dpi printing, a speedy 6-ppm engine, and other appealing features 
that make it suitable for home-office and general-business use—at 
an affordable price of about $350. 
The SuperScript 660Plus produces rich text and graphics out- 
put. The printer's software driver lets you add watermarks and graph: 
ical overlays or put multipla document pages on a single printed 


page. The included Solutiona CD offers useful SOHO software for - 


creating business forms and products. NEC eventhrows in a print- 
er cable, a rarity among printer vendors. 

Laser printers are generally easy to set up these days, but NEC's 
Quick Install guide reduces even further the likelihood of installa- 
tion woes. Despite strong competition at the entry level of the laser 


| printer market, the SuperScript 660PIus's quality and features- 


plus Ив low price of $340—make the unit worthwhile. Highly rec- 
-Jon Pepper 


Upgrade Your 
SpareStation 5 


BASED ON FUJITSU MICROELECTRONICS’ 
170-MHz TurboSpare processor, the 
Crescendo 5T ($1995) boosts your 
SparcStation 5's performance by as 
much as twofold to threefold. The 
upgrade madule, which replaces 
the SparcStation 5's original pro- 
cessor, also adds up to 1 MB of sec- 
ondary cache and has a power- 
management facility, which shuts 
down the CPU during idle periods. 
Contact: Opus Systems, 
Cupertino, CA, 

408-342-1060; 
bttp:lhwww.opus.com. 

Circle 979 on Inquiry Card. 


Communications 


DSVD Modem Cards 


ҮЙІН THE BABY TiGER-28BR AND TIGER- 
2BBR modem cards, you can share 
applications and data files while 
talking on the same telephone 
line. Designed for PCs running Win- 
dows 3.1 or 95, the Baby Tiger-288R 
($229) includes a 28.8-Kbps mo- 
dem, 14.4-Kbps fax capability, and 
a full-duplex speakerphone. The 
card supports multiple voice mail- 
boxes, caller ID, speed dialing, 
phone-book dialing, call and fax 
forwarding, and paging. The Tiger- 
288R ($269) has the same features 
plus 8-/16-bit sound record and 
playhack, a joystick port, a micro- 
phone port, a speaker-line-out 
port, and an IDE CD-ROM interface. 
Contact: Shark Multimedia, 
Inc., Santa Clara, СА, 
408-987-5400; 
http:llwww.sbarkmm.com. 
Circle 980 on Inquiry Card. 


Internet Access 
Through a LAN 


А HARDWARE AND SOFTWARE PRODUCT, 
Team internet (base madel, about 
$1495) gives up to 60 users simul- 
taneous access to the Internet over 
a single dial-up line or a dedicat- 
ed line to an ISP. You connect the 
Team Internet hardware unit to 


your LAN using the built-in Ether- 
net port, plug an analog or ISDN 
phone line into the back, and run 
the Web browser-based adminis- 
tration utility from any PC on the 
LAN. The product works in popular 
LAN environments, including Net- 
Ware 3.x and 4.x, Windows NT and 
95, Windows for Workgroups, Mac 
OS, and Unix. 

Contact: Apexx Technology, 
Inc., Boise, ID, 800-767-4858 
or 208-336-9400; 
bttp://www.apexxtecb.com. 
Circle 381 on Inquiry Card. 


PC Card 28.8-Kbps 
Fax Modems for 
Mobile Computers 


MGV MtNoRY's 28.8-Kprs ($169) AND 
33.6-Kbps ($198; cellular-ready 
version, $219) PC Card modems 
feature V.42bis data compression 
and V.42 error correction, 14.4- 
Kbps send-and-receive fax trans- 
mission, low-power standby mode, 
and hot-swapping capability. 
Contact: MGV Memory, 

Irvine, СА, 800-440-4648 or 
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What's New 


714-453-1965; Мир! 
Www. триртоинр.сот. 
Circle 982 on Inquiry Card. 


Data Acquisition 


Portable Scope-Utility 
Systems 


FOR APPLICATIONS SUCH AS REAL-TIME 
monitoring (oscilloscope mode), 
data acquisition, and rapid record 
(burst mode), the EZ-View-SA (12- 
hit version, $149; 16-bit version, 
$199) includes gain adjustments; 
hias offsets; scale selection; sam- 
pling-rate and run-time selection; 
and channel-labeling, triggering, 
auto-scaling, and remote-start 
options. You simply connect the 
cable ta your DOS-based PC's print- 
er port and insert the floppy disk. 


Contact: Mid-Atlantic Sys- 
tems Co., Fenton, Mi, 
810-750-4140. 

Circle 984 on Inquiry Card. 


A/D Board 
for the PCI Bus 


CAPAGLE OF PERFORMING AT SAMPLING 
rates up to 500 million samples per 
second, the CompuScope 8500/PCI 
($6995) includes up to 2 mega- 
samples of on-board memory; 
streaming of A/D data to PC mem- 
ory at 100 MBps; programmable 
input gain and coupling; and driv- 
ers for DOS, ONS, and Windows 3.1, 
95, and NT. You can store, analyze, 
and print your data, as well as con- 
vert it to ASCII format for export- 
ing to spreadsheets and mathe- 
matical software packages. 
Contact: Gage Applied 
Sciences (U.S.), Inc., Soutb 
Burlington, VT, 800-567-4243 
Gr 514-337-6893; 

bttp:/{www gage-applied.com. 
Circle 983 on Inquiry Card. 
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Hardware 


Peripherals 


Landscape Flat-Panel 
Color Display 


THE FP1610HBMax ($12,000) 15 
compatible with most PCs and 
workstations operating at resolu- 


tions of 1280 by 1024 pixels at 60 
Hz. The flat-panel display uses a 
16.1-inch-diagonal active-matrix 
LCD that provides a 12%- by 10- 
inch viewing area. 

Contact: Image Systems 

Corp., Hopkins, MN, 800-462- 
43700r 612-935-1171; 
bttp:llwiwiw.imagesystemscorp 
сот, 

Circle 385 on Inquiry Card. 


Workgroup Laser 
Printers 


WITH THE MARKVISION PRINTER-MAN- 
agement utility, you can monitor 
the PrintPartner 10V ($899) and 
PrintPartner 14AV ($1349) wark- 
group printers froma remote laca- 
tion, including monitoring paper 
supplies and adjusting memory 
allocations and lanquage settings. 
The PrintPartner 10V prints at a 
speed of 10 ppm and handles ир to 
250 sheets in its main paper tray, 
orup to 850sheets with the option- 
al multifunction feeder and univer- 
sal paper tray installed. Providing 
14-ppm performance, the Print- 
Partner 14AV has а 500-sheet main 
paper tray and, optionally, сап Во 
up to 1100 sheets. 

Contact: Fujitsu Computer 
Products of America, Ine., 

San Jose, CA, 800-626-4686 

or 408-432-6333; 
http:llwiww.fcpa.com. 

Circle 986 on Inquiry Card. 


32-bit, 600-dpi Color 
Photo Scanner 


Now YOU CAN QUICKLY SCAN PHO- 
tographs into digital format. The 
ҒоюТак-5 ($199] lets you create 
digital photo albums, get photos 
ready for uploading to Web sites, 
and add visual appeal to reports, 
presentations, and newsletters, You 
can also scan items for faxing and 
convert hard-copy documents inta 
editable files. 

Contact: Spot Innoscan, Inc., 
Santa Ana, CA, 800-611-7768 
or 714-434-6743; 
http:llwiww.spot.com.tw. 

Circle 988 on Inguiry Card. 


Convert Your Monitor 
into a TV 


Now YOU CAN WATCH YOUR FAVORITE TV 
programs from your multimedia 
PC. A compact tuner that you plug 
into a standard VGA monitor, the 
Proview TV Box ($119) provides ac- 
cess to 181 TV channels and comes 
with a 23-key hand-held remote, 
from which you can control pow- 
er, channel selection, and volume. 
Available options include teletext 


functions and a closed-eaption 
module, 

Contact: Proview Technology, 
Inc., Garden Grove, CA, 
800-776-8439 or 


714-379-4455; bttp:l/ 
wivuproviewtech.com. 
Circle 987 on Inquiry Card. 


Removable-Cartridge 
Hard Drive 


THE 1.5-СВ SvJET DRIVE OFFERS А 7- 
MBps maximum/3.7 -MBps mini- 
mum sustained read/write data 
transfer rate, а 10-MBpsSCSt burst 
rate, and a 12-msseek time. Avail- 
able models include an internal 
SCSI unit ($399), an external por- 
table SCS unit ($499), and a Par- 


allel Port package ($529), which 
includes an external portable SCSI 
drive bundled with a parallel-port 
converter cable. 

Contact: SyQuest Technology, 
Inc., Fremont, CA, 
800-245-2278 or 
510-226-4000; http:// 
tUtUUW.Syquest.com. 

Circle 389 on Inquiry Card. 


storage 


CD-Mastering and 
Production Systems 


BASEO ON QUAD-SPEED CD-R DRIVES, 
1-GB hard drives, and intelligent 
system controllers, the Crossfire CD 
Mastering System ($5995) and the 
Replicator automated CD-pro- 
duction system (without software, 
$7995] support host-independent, 
error-free recording and production 
of HyCD CDs. The Crossfire CD Mas- 
tering System supports single-ses- 
sion and muitisession recording; 
the Replicator's auto-loading bin 
holds up to 50 recordable CDs. 
Contact: Cygnet Storage 
Solutions, Inc., бан Jose, СА, 
800-729-4638 or 
408-954-1800. 

Circle 990 on Inquiry Card. 


CD Library for PCs 


ELMS SYSTEMS HAS ADDED CD-R SUPPORT 
to its Digital Versatile Library (from 
$6995) to enable unattended du- 
plication of up to 100 CDs, A basic 
DVLcanfiguration includes one CD- 
R drive with five magazines, Pan- 
orama+ software, and a SCSI con- 
nector kit. You can configure DVLs 
with up to four drives. 

Contact: Elms Systems Corp., 
Irvine, CA, 888-356-7385 or 
714-461-3200; брі! 
няошлейтз. сот. 

Circle 991 on Inquiry Card. 


Alpha-Based Personal 
Workstations 


THE PERSONAL WOAKSTATION 4334 (FROM 
$4995) and 500a (from $9517) 
come with Digital's 433- and 500- 


MHz Alpha 211642 processors, re- 
spectively; 32 to 384 MB of syn- 
chronous DRAM with ECC support; 
an ultra-wide SCSI controller; a 2.1- 
GBhard drive; ап eight-speed EIDE 
CD-ROM drive; integrated 10Base- 
T/10Base-2 Ethernet; integrated 
16-bit audio; and your choice of 
Matrox Millennium, AccelGraphics 
AccelPro Series, or Digital Power- 
Storm 3-D graphics. 

Contact: Digital Equipment 
Corp., Maynard, MA, 800-344- 
4825; bttp:llwww.digital.com. 
Circle 1045 on Inquiry Card. 


Notebook PCs with 
MMX Processors 


BASED ON [ТЕ $ MMX-ENABLED 150- 
or 166-MHz Pentium processor, the 
TransPort XPE notebook [from 


$4599) offers 32 MB of EDO mem- 
ory (expandable to 80 MB), 256 KB 
of L2 pipeline burst cache, a 12.1- 
inch active-matrix display, a 64-bit 
graphics accelerator with 2 MB of 
video memory, two swappable bays, 
an eight-speed CD-ROM drive, and 
an integrated card bus with zoom 
video capabilities. Other features 
include the Pick-a-Point dual paint- 
ing device; a removable 1.4- to 3- 
GB hard drive; a 35-inch modular 
floppy drive; Saund Blaster 16-bit 
stereo sound; and a PC Card slot. 


Contact: Micron Electronics, 
Inc., Nampa, ID, 800-515-9197 
or 208-893-3434; bttp:l/ 
HAW, MEL MUICTOH. COM. 

Circle 992 on Inquiry Card. 


THE PCV-100 ano PCV-120 нотЕ- 
books combine accelerated 3-D 
graphics, 33.6-Kbps DSVD modems, 
and 16-speed CD-ROM drives with 
Sony's MPEG decoding and Multi- 
scan multimedia display. The PCV- 
100 [about $1999) includes an Intel 
166-MHz Pentium processor with 
MMX technology; 32 MB of EDO 
RAM, expandable to 128 MB; a 
2.5-GB hard drive; and S-Video 
and Composite Video out. The PCV- 
120 (about $2399) comes with the 
same features except a 200-MHz 
Pentium processor with MMX tech- 
nology and a 3.8-GB hard drive. 
Contact: Sony Electronics, 

San Jose, СА, 800-476-6972 
or408-432-1600; 
bttpllwwtiw.somy.conipc. 

Circle 993 on Inquiry Card. 


Mobile Computers 


Rugged PC Has Flash 
Memory 


Huskv s LATEST RUGGED RELD COMPUTER, THE 
FS/3, is powered by a 25-MHz Intel 
386 processor. The system includes 
10 MB of flash memory (іп the form 
of SanDisk's CompactFlash technol- 
ogy). The unit also has 2 MB of stan- 
dard RAM. A built-in infrared port 
eliminates awkward external cables 
and simplifies communications be- 
tween office and hand-held PCs. Its 
internal Type li PC Card slot offers 
access to standard PC peripherals. 
Price: £1999, Husky 
Computers, Ltd., Coventry, 
U.K., +44 1203 604040; fax: 
+44 1203 603060. 

Circie 1042 on Inquiry Card. 


Software 


SOFTWARE 


Business 


Web Information 
Management 


УМЕв-ВЕСАЦ. [SINGLE USER, FROM $189; 
multiuser with database, from $1475; 
multiuser without database, from 
$975) allows you to log, retrieve, 
and index your organization's Inter- 
net/intranet sites of interest. You 
can use popular Web browsers, such 
as Netscape Navigator and Micro- 
soft Internet Explorer, tosearch the 
Internet and then add a particular 
site to Web-Recall'sin-house data- 
base. А Backward Glance feature 
creates an audit trail of captured 
Web-Recall sites and Internet/in- 
tranet sites that are visited after the 
captured site. 

Contact: TSP Companies, 
Atlanta, GÀ, 770-457-0703; 
http:lluwiww.tspco.conm. 

Circle 995 on Inquiry Card. 


Multimedia 
Presentations 


Now YOU CAN CREATE PRESENTATIONS 
with playback that makes them 
look just like TV productions. With 
Scala Multimedia MM200 ($299), 
you can use a PC monitor, TV, or vid- 
eo projector to show your finished 
product. You can also use the pro- 
gram's publishing feature to pre- 


pare your presentations for repro- 
duction and distribution vía CD- 
КОМ, removable- media cartridge, 
or the Intemet. The Windows 95/ 
NT program supports DirectX and 
ActiveMovie and includes Anim 
Clips, which you can copy and paste 
into presentations. Scala Multime- 
dia ММ200 also offers 16-/24-bit 
color support. 

Contact: Scala, Inc., 


What's New 


Herndon, VA, 800-947-2252 
or 703-713-0900; 
http:lluswewu.scala.com. 
Circle 996 on Inquiry Card. 


Group-Productivity 
Software 


АН INTEGRATED SUITE OF GROUPWARE 
services for Internet/intranet and 
extranet environments, Crew (call 
company for prices) allaws users to 
share information, schedules, and 
other data via a Web browser. The 
product includes Crew CardFile, 
which provides links to other Crew 


services and their data; Crew Cal- 
endar, forscheduling appointments 
with individuals and groups across 
the Internet or inintranet/extranet 
environments; Crew Messenger, for 
viewing e-mail from a universal in- 
box; Crew Locker, for transferring 
or sharing files and graphics; and 
Crew Office, for viewing data from 
other Crew services. 

Contact: Thuridion, Scotts 
Valley, CA, 888-439-2739 or 
408-439-9800; bttp:j/ 

www. tburidion.com. 

Circle 397 on Inquiry Card. 


Toolkit for Scheduling 
Applications 


А PROGRAMMING TOOLKIT, POWERSCHED 
(from $300) includes three primary 
modules: daily, weekly, and manth- 
ly appointment scheduling; main- 
tenance for defining and manag- 
ing complexschedules; and repart 
generation. Two versions are avail- 
able: a Microsoft Access database 
version, for peer-to-peer networks, 
and a client/server version, which 
iscampatible with Oracle, SOL serv- 
er, and SQLBase database-server 
architectures, 

Contact: Principal Design 
Systems International, Irvine, 
CA, 800-850-7374 or 
714-474-7374. 

Circle 998 оп Inquiry Card. 
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What's New 


Software 


Mechanical CAD 


AVAILABLE FOR Windows 95 AND NT, 
CADkey 97 ($1195) combines the 


PREVIEW! 


Lumiere Suite 
US$4,95 


Circle 994 
on Inquiry Card. 


flexibility of wireframe modeling 
with Spatial Technology's ACIS 
solid modeling. You can convert a 
wireframe to a solid model; con- 
struct solid primitives; dynami- 
cally rotate shaded models and 
produce models with hidden lines 


Corel Corp. 

Ottawa, Ontario, Canada 
800-772-6735 
613-728-3733 

fax: 613-728-9790 
http://www.corel.com 


Video Editing forthe 


APIS АЙ 


{. m corel, 


to compete ee ep bod. auch as Adobe Premiere 
Aedia 


_ ($780), and low-end products, su such as 


($299). In the Corel tradition, Lumia niere Vend dosa 


 offera plenty of goodies. 


Although video editing can be an intro 
fies many of the job's complexitio iar, 
like controls for many functions and lets you drag ai nd drop: 

_ sound, and still clips to assemble a pr 

The built-in: video and audio вік 


Sr. uses fam 


ж мы ы, e simpli- 


oft ы 


| thelength you want, something that regi icky in other 
_ There are more o than PO ico Rc к ү un - 


and zooms, to help spice uf 
its, and other professiona 


rolat You сал sek MSN cred | 


king finishing touches, too. A trans- | 


parency function leta you superimpose images, and several soft- | 
ware wizards assist you. For example, the Smart Sound Wizard | 
help з you create music and sound effects. To help yor jou getstarted, - 


" lnadditionto Lumiere, Corelincludee in thia package's Photo-Paint 
6 image-editing software, which lets you retouch any still frames or 


add effects to them in 2-D or 3-D. However, 


бівавера- 


rate installation and isn'tintegrated directly into Lumiere as a module. 
Lumiere's $99 introductory price makes it a good buy. It will even- 


tually rise to $495, but Corel isn't sure when. 


158 BYTE MAY 1997 


-Jon Pepper | 


removed; perform Boolean oper- 
ations; extrude, sweep, or revalve 
geometry into a solid; and apply 
constant and variable fillets, cham- 
fers, and blends to solid models. You 
can import or export 2-D or 3-D 
data to other CAD/CAE/CAM appli- 
cations that support the ACIS sol- 
id-model kernel. 

Contact: Baystate Tech- 
nologies, Inc., Marlborough, 
MA, 800-372-3872 or $08- 
229-2020; http://www 
cadkey.com, 

Circle 999 on Inquiry Card. 


3-D Mechanical 
Design Software 


SoupWonks 97 ($3995) INTEGRATES 
parts-modeling, assembly-model- 
ing, sheet-metal-design, and draft- 
ing and detailing capabilities. The 
Windows program also offers In- 
ternet HTML, ActiveX, and VRML ca- 
pabilities. You can preview mating 
conditions; manage large assem- 
blies; pattern and replace compo- 
nents; construct a part from select- 
ed assembly components; create 
partial-section views, broken views, 
and aligned-section views; insert 
or create thread representations in 
drawings; and hide dimension lines 
and witness lines. 

Contact: SolidWorks Corp., 
Concord, MA, 800-693-8000 
or 508-371-2910; 
http:luww.solidworks.com. 
Circle 1000 on Inquiry Card. 


Communications 


32-bit Fax/Telephony 
Product 


THE 32-ви VERSION OF COMMUNICATE 
(US$179), a stand-alone, integrat- 
ed fax, voice/telephany, Internet 
e-mail, paging, and data-communi- 
cations package for Windows 95 and 
NT, also integrates a contact man- 
ager, acolor graphics editor, and OCR 
capabilities. The contact manager 
actsas the central communications 
hub. You can create targeted lists by 
simply clicking on selected search 
criteria to broadcast voice, fax, and 
e-mail messages. A universal inbox 


manages inbound and outbound 
messages and lets you access voice 
messages, faxes, e-mail, and data. 
Contact: 01 Communique 
Laboratory, Inc., Mississauga, 
Ontario, Canada, 800-668- 
2185 or 905-795-2888; 
bttp:lluwuww.0lcom.com. 

Circle 1001 оп Inquiry Card. 


Embedded Systems | 


Windows Apps for 
Embedded Systems 


DESIGNED FOR BRINGING WINDOWS-BASED 
applications to embedded systems, 
Willows RT (about $5000 per devel- 
oper)lets you select real-time OSes 
and Windows applications. The pro- 
дгат'5 modular design includes a 
Platform Abstraction Layer, which 
contains the system-dependent 
code, and an embeddable library, 
which you can compile and link for 
the target environment, allowing 
applications running at native exec- 
utive speeds to call АР! functions, 
receive messages, load resources, 
and launch other Windows appli- 
cations and 015. 

Contact: Willows Software, 
inc., Saratoga, CA, 800-814- 
6351 0r 408-777-1820; 
bttp:/howw.willows.com. 
Circle 1002 on Inquiry Card. 


ASIC Verification Tool 


EAOLEV (NODE -LOCKED LICENSE, $30,000; 
floating license, $35,000) allows 
embedded-systems designers to 
verify the ASIC-design interaction 
with the rest of the hardware before 
they build hardware prototypes. 
EagleV supports multiple hardware 
descriptions, such as VHDL Verilog, 
Behavioral HDL, RTL, and gate-lev- 
el models, plus C models. In addi- 
tion, EagleV supports a library of 
popular virtual software-processor 
models, including ARM, Intel 960 
and x86, and Motorola 68040 and 
PowerPC microprocessors. 
Contact: Eagle Design 
Automation, Inc., Beaverton, 
ОК, 503-520-2300; 
bttp://www.eagledes.com., 
Circle 1003 on Inquiry Card. 


Encryption 


Secure Your Data 


А DATA-ENCRYFTION PROGRAM, AUTHEN- 
tex-DataSafe (US$79) functions like 
a combination safe, enabling you 


thw ara n ube ded | rdre boc) og r omer, 


poten 
ro id 
| 


to lock up and protect your data. 
The program lets you store, receive, 
or transmit information securely 
over the Internet, World Wide Web, 
or an intranet using any mail sys- 
tem that supports file attachments. 
You can also use Authentex-Data- 
Safe to send secure data via e-mail 
by providing recipients with the 
combination of the safe. 

Contact: Autbentex Software 


Corp., Kanata, Ontario, 
Canada, 800-667-8228 or 
613-599-5584; bttp:// 
www.autbentex.com. 
Circle 1004 on Inquiry Card. 


Layout, RIP, and Print 
Package 


А 32-вт MACINTOSH NATIVE PROGRAM, 
PhotoPrint for Power Macintosh 
($2995) outputs full-color images 
to ink-Jet and thermal color print- 
ers. With a built-in PostScript Lev- 
el 2 interpreter, the package lets 
you import from 17 file formats or 
scan directly into the program. Pho- 
toPrint features automatic tiling, 
on-screen text layout, color correc- 
tion, and multiple RIP options. 
Contact: Amiable Technologies, 
Inc., Philadelphia, PA, 
610-521-6300; hitp:// 
wuwiwiw.amiableworld.com. 

Circle 1005 on Inquiry Card. 


Software Updates 
_PC-Xware 5.0 tightly integrates NCD's PC-X emulation software with 
t Windows 95 and NT user interface and features the Connection 


d, which walks you through the stepsof creating network con- 


‘and PX-Xware Suite, which combines the server software 


| ai arc are available: PC-Xware Classic, the PC-Xserv- 


 ersoftwa 


| with TCP/IP utilities. Classic package, $395; Suite package, $545. 
, Contact: Network Computing Devices, Inc., Mountain View, 
| СА, 80 80 800-95 99 or 415-694-0650; bttp:lluww.ncd.com. 


Circle. 010. on Inquiry Card. 


Асот ponent-based visualization tool for IT professionals, Visio Pro- 
“fesslonal 4.5. includes Visual Basic, Applications Edition, which lets 
ypu create solutions based. on ActiveX technology: and integrate Visio 
fessional diagrams into Web browsers. About $349. 
tact: Visio Corp., Seattle, WA, 800-248-4746 ext, 93W or 
| 206-521-45 00; bttp:llwww.visio.com[. 


-Circle 1011 on Inquiry Card. 


| With inetDeploy 1.2, you can deploy real-world applications, whether 
| they are developed | in conventional languages, 4GLs, client/server 
| tools, Visual Basic, or Java; manage downloading, installation, and 

tin g;and ate, and install the correct УЕ 


Er 


"t n 846-4550 WE [шили asa.com/. 


mno. s 


Network-Wide 
Internet Access 


NOW MULTIPLE NETWORK USERS CAN 
simultaneously access the Internet 
through one modem and one Inter- 
net connection. Available for Win- 
dows 3.x, 95, and NT, WebEtc ($149) 
provides Web browsing, FTP file 
transfers, newsgroup participation, 
and Internet e-mail; it's compati- 
ble with popular Web browsers, с- 


mail packages, and newsgroup read- 
ers, The program's Weblink feature 
gives laptop users high-speed In- 
ternet access via a simple serial con- 
nection to an ISDN-linked WebEtc 
РС. WebEtc Pro ($295) adds user- 
access controls, usage reports, au- 
dit logs, and restriction controls for 
specific network users and sites. 
Contact: Microtest, Inc., 
Phoenix, AZ, 602-952-6400; 
bttpzl/wiww.microtest.com. 
Circle 1006 on Inquiry Card. 


Convert Word 
Documents 
to HTML Pages 


Ан ADD-IN TO Worn 7.0, WoapToWes 
($279) automates the conversion 
of Word documents to linked HTML 
pages. An intuitive wizard inter- 
face lets you convert multiple Word 
documents to HTML and link them 
together into a single on-line pub- 
lication or break long Word docu- 
ments into a series of smaller linked 
pages. You can set HTML page prop- 
erties foreach page, insert naviga- 
tion buttons to link pages togeth- 
er, and add asignature with contact 
informationora datestamp to each 
page. 

Contact: Solutionsoft, 
Sunnyvale, CA, 408-736- 
1431; http://unew 
.salutionsoft.com. 

Circle 1007 on Inquiry Card. 


Software 


What's New 


Create On-Line 
Multimedia 
Productions 


USING ENLIVEN, YOU CAN COMBINE THE 
elements of sight, sound, and mo- 
tion to deliver full-screen multi- 
media productions that inform cus- 
tomers on-line. The Enliven product 
suite (starter package, $695) in- 
cludes Enliven Viewer, which is for 
playing back content that's created 
in the Enliven format; Enliven Pro- 
ducer ($249), for optimizing mul- 
timedia content and importing dig- 
ital content from popular creation 
and authoring environments; and 
Enliven Server (from $5600), for 
managing the rapid, simultaneous 
delivery of large volumes of ani- 
mated content. 

Contact: Narrative 
Communications Corp., 
Waltbam, MA, 

800-978-8670 or 
617-290-5300; 
http://www.narrative.com. 
Circle 1008 on Inquiry Card. 


Battery-Life 
Benchmark 


THE SYSMARK32 FOR BATTERY ШЕЕ 
($995) benchmark uses real-warld 
Windows 95 applications to mea- 
sure battery-life performance for 
notebook computers. The program 
also reports the battery run time 
in minutes and seconds. A photo- 
cell sensor monitors the intensity 
of light on the computer's screen 
and detects whether a human eye 
will be capable of reading the 
display during the benchmark run 
time. To allow the benchmark to 
run unattended, an actuator de- 
vice presses keys when the appli- 
cation script is processing com- 
mands that normally involve 
keyboard activity. 

Contact: Business Applica- 
tions Performance Corp., 

Santa Clara, CA, 
800-321-0457 or 
408-988-7654; 
bttp://www.bapco.com. 

Circle 1009 on Inquiry Card. 
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1 15 back, in the 

form of a remark- 

able machine that 

weighs and measures 
spoken words. This new device, which is called 
the Content Analyzer, has a simple gauge 
readout. It analyzes what sameone is saying 
and then indicates whether the speech has 
any content whatsoever. 

The technology is based on a simple adap- 
tation of the Breathalyzer, a machine that 
analyzes the alcoholic cantent of a subject's 
breath. The Content Analyzer's manufac- 
turers, who emigrated to the U.S. from Rus- 
sia three years ago, claim that the device 
measures "the semantic content of the 
breath." It doesso on the so-called Engels 
scale, which ranges from a value af zero for 
empty rhetoric ta a value of 100 for intel- 
lectually complex discourse. 

Early versions of the Content Analyzer suf- 
fered from accuracy problems. Often, they 
seemed to indicate that jet engines, bus 


SWEET MEGABYTE SURPRISE 


ou thought you'd seen every conceivable kind of marketing col- 
laboration? Not so. Sources tell us that one prominent maker of 
memory me is "m ning to grab market share in a most appealing 


Marc Abrahams 


Advances and Retreats 
in Computing 


exhausts,andlate- rent version of the machine has fixed the 
night cartoons оп problem. As we understand it, some prelim- 
MIVhavesemantic inary work has been done in using the Con- 
cantent. The cur- tent Analyzer with animals. 


Praying and Plugging 
for Plug and Play 


P, and Play to the rescue. Recently, a marketing manager for a 
company that will emain nameless heaved himself into our office. 
His career is intimately involved with what he and his compatriots call the 
“Plug and Play revolution.” He revealed a new reason why everyone should adopt 
Plug and Play as the standard of standards for today's computing environment. 

He showed us several clippings from a dally newspaper In Michigan. The first 
describes a new peripheral device called a Terminal Computer Terminal. It gives 
lethal intravenous drugs to a suffering patient who wishes to end his or her life. 
The patient initiates the flow of drugs by entering three computer commands. 

A doctor т Michigan purchased one of these devices. Не | = 
planned to hook it up for (and to) a patient who was suf- 
fering from an incurable disease. The second article, 
dated a week later, reports that the Terminal Computer 
Terminal failed to deliver the lethal dose. 

Athird article explains that this failure was fortunate, 
because the patient was not suffering from an incurable 
disease, but from a commonplace, easily cured disease. 

What saved the patient's life was-yes-Plug and Play. How? Well, the patlent 
had a Windows 85 machine, but Plug and Play couldn't cor- 
rectly configure the PC when the Terminal Computer Termi- 
nal's hypodermic needle was stuck (plugged) into the poten- 
tial suicide. Plug and Play could thus be responsible for 
saving thousands of lives. 

The moral of this is that computer science is indisputably 
enriching our lives, not just the other fel- 
lows' pockets. If Plug and Play has saved 
your life, or the life of someone you love 
or despise, please send us details and, if 


way. Noting that people who love com- 
puters also crave gizmos and junk 
food, this manufacturer will give away 
several thousand of its new chips as 
the prizes packed inside boxes of 
Cracker Jack and sealed into Kinder- 
Surprise eggs. The two confectionery 


makers and the chip manufacturer all stand to gain—the former fram 
а rush of junk~food-crazy bitheads buying crates full of munchies, 
the latter from the anticipated rush of favorable publicity. 
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appropriate, photographs. No biomed- 
ical samples, please. 


48615000 УОЛА ‘SNOUWULSNTI 


НАТ АТ THESE 


EVEN FASTER. 


"S-PENTIUM* PROCESSOR WITH MMX " TECHNOLOGY DESKTOPUPORADES —— 
512KB Single Bank Pipeline Burst Cache = 12X НОЕ CD-ROM Drive 
Business Edition © Microsoft Windows 95 — MS IntelliMouse 

| Warranty with 1 Year On-site Service 


Matrox Millennium 4МВ WRAM Video Card - AWE32 Wave 
2 Universal Seria! Bus (USB) Ponts Saftware Publishing 


DELL DIMENSION XPS M200s DELL DIMENSION XPS М2005 DELL DIMENSION XPS M166s UPGRADES ADD 
200MHz PENTIUM PROCESSOR 200МН: PENTIUM PROCESSOR 166MHz PENTIUM PROCESSOR 
WITH MMX TECHNOLOGY WITH MMX TECHNOLOGY WITH MMX TECHNOLOGY * 104-Кву Performance 
' i Keyboard. ...............$ 29 

Common features listed above plus: Common features listed above plus: Common features listed above plus: 
ғ 32MB SDRAM Memory • 32MB SDRAM Memory * 32МВ SDRAM Memory * 336 U.S. Robotics 
• 3.268 Hard Drive [125] * 3.208 Hard Drive {12ms] * 3.268 Hard Drive [Y2ms] Telephony Modem. . ,..., $109 
• 1000HS Trinitron Monitor (15 9° vis.) = 1715 Monitor (15 7° va s.| * 800HS Trinitron Monitor (13 7° v.i.s.] я lomega Zip 100MB IDE 
* Alloc ACS-290 Speakers with " Altec ACS-290 Speakers with * Altec ACS-290 Spoakers with Internal Drive with 

Subwoofer Subwoaler Subwoofer 3-Pak of Cartridges. ...... $139 
• 33.6 U.S. Robotics Telephony Modem ж Upgrade to 64MB SDRAM, add $239. x Upgrade to а 1718 Monitor (15.7" j 
e lomega Zip 100M8 IDE Internal Drive ж Upgrade to a 4 3GB Hard Drive vis) add $175 ж ЗСоп? 30905 Fast EtherLink” 

with 3-Pak of Cartridges (9.5ms), add $65. x Upgrade to 3 Years On-site Service, XL 10/100 PCI Card........ $139 
ж Upgrade to Altec ACS-490 Full Dolby ж Upgrade to а 1000HS Trinitron add $99 x 4/8B EIDE TRA 


Surround Sound Speakers with 
Subwoofer, add $75 


Monitor (15.9° vis, .26dp, 1600 x 
1200 max. ге.) add $165. 


x Upgrade to Altec ACS-480 Full Dolby 
Surround Sound Speakers with 


Таре Backup. ............. $299 


Subwoofer, add $75 я HP Laserjet 5L... ........ $399 
$ $ $ ж АРС Back UPS 420. . . $229 
2999 2599 2299 комеш 
Business Lease: $85/Mo. On-site Service. . T MM ..$ 99 
Order Coda #500403 


Business Lease: $111/Mo. 
Order Code #500405 


Business Lease: $96/Mo. 
Grder Code #500404 


| 


SOR-BASED | — as 


Соттоп features: • 256KB L2 Pipeline Burst Cache * Integrated 16-bit Stereo Sound * Smart Lithium lan Battery е IrDA 10 Standard Compliant е Touchpad @ Extendable 
1 Year Warranty! € Under 7 pounds* + Options Bay accepts NEW 10Х CD-ROM, 3.5" Floppy Drive (both included), or optional 2nd Li-lon Battery 


NEW DELL LATITUDE LM M166ST | NEW DELL LATITUDE LM M168ST | NEW DELL LATITUDE LM M1665T | DELL LATITUDE LM P133ST 
66 МН; PENTIUM PROCESSOR 166MHz PENTIUM PROCESSOR 166МН; PENTIUM PROCESSOR 133MH: PENTIUM” PROCESSOR 
WITH MMX TECHNOLOGY WITH MMX TECHNOLOGY WITH MMX TECHNOLOGY 


Common features listed above plus: 


* 121" SVGA Active Matrix 
Calor Display 


• 16MB RAM/1.4GB Hard Drive 


• PCI Bus with 128-bit Graphics 
Accelerator 


ж Upgrade to 40MB RAM, add 1299 
x Motorola 33.6 Fax Modem, add $159 


x Upgrade to a 2 168 Hard Drive, 
add 5200. 


x Zni Lithium lon Battery, add $199. 


52999 


Common features listed above plus: 
• 121° SVGA Active Matrix Color Display 
е 40MB AAM/2 168 Hard Drive 


® PCI Bus with 128-bit Graphics 
Accelerator with 64K Colors 


• NEWMS Осе 87, Small 
Business Edilion 


* Motorola 33.6 Fax Modem 

* Leather Carrying Case 

ж Upgrade to 72MB НАМ, add 5298 

ж 3Com I083se-T Network Card, add $139 


54299 


Common features listed above plus: 
• 121° SVGA Active Matrix Color Display 
е 40MB НАМ/1.468 Hard Drive 


• PCI Bus with 128-bit Graphics 
Accelerator with 64K Colors 


е NEW MS Office 37, Small 
Business Edition 


• 2nd Lithium lon Battery 


ж JCom ТАМ» 33 6 Modem РС Card. 
add $349 


53999 


Common features listed above plus: 

• 12.1" SVGA Active Matrix 
Color Display 

* 16 МВ НАМЛ 468 Hard Drive 

е PCI Bus with ’28-bit Graphics 
Accelerator with БАК Colors 

s NEW MS Office 97, Small 
Business Edition 

ж Upgrade to 40MB НАМ, add $299. 


ж Upgrade to а 2.168 Hard Drive, 
aud $200 


53499 


Отело Lease. $155/Mo. Business Lease: $144/Mo. Business Lease. $129/Mo. Business Lease: $111/Mo. 
Order Code #800108 Order Сода #800103 Qrcer Coda #800101 Order Cada #000113 
DELL OPENS STORE ON THE WEB 


Now you can buy 0011 systems online. In fact, you can custom 


Mon-Fri Zam-Spm CT « Sat amm (] 
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SORRY, OFFICER, WE DIDN'T REALIZE 
WE WERE GOING THAT FAST. 


NEW DELL LATITUDE’ LM M16657 


156GMHz PENTIUM" PROCESSOR 
WITH MMX TECHNOLOGY 


* 121" SVGA Active Matrix 
Color Display 


* 16MB RAM/1.4GB Hard Drive 
е 256KB 12 Pipeline Burst Cache 


* Options Bay accepts NEW 
10X CD-ROM, 3.5* Floppy Drive 
{both included) ог Optional 
2nd Lithium ton Battery 


— Pan! ж PCI Bus with 128-hit Graphics 
MOVING VIOLATION 0439] | Accelerator with 64K Colors 


* Integrated t6-bit Stereo Sound 
| Dell • Smart Lithium lon Battery 
| | | * NEW MS" Office 37, S 

amoto, gpitude LM/ 149} е Edition Ша 

А | • IrDA 1.0 Standard Compliant 
» Touchpad 
® Under 7 Pounds" 
« Extendable 1 Year Warranty’ 
* Upgrade to 40МВ RAM, add $299. 


| * Upgrade to a 2.168 Hard Drive, 
add $200. 


* 2nd Lithium lon Battery, add $199 
* Matorola 33.5 Fax Modem, add $159. 


53499 


Business Lease“: $129/Ma. 
Order Code#800101 


OW WITH MMX TECHNOLOGY. BITE speed limit for notebooks has just been raised. 


i see, the new Latitude LM is powered by the 168MHz Intel’ Pentium" processor with MMX™ релі 


nology. The one that turns multimedia into multispeedia. But the Latitude LM doesn't just 
Wi ТІ | M fast Chips available in a portable. It has fast everything 800-433-3495 
iyo, And anew (28-bit gra 
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DELL DIMENSION" XPS DESKTOPS-PENTIUM® PRO PROCESSOR-BASED 


4 1 JEW DELL DIMENSION XPS ОЕЗКТ 
4 в = 


Common features: © Mini Tower Model ^ Matrox Millennium 4MB WRAM Video Card = AWE32 Wave Tahi Sound Card 
* 256KB Internal L2 Cache М5 Office 97 Small Business Edition © MS IntelliMouse = 3 Year Limited Witt inty' with 

1 Year On-site* Service 

DELL DIMENSION XPS Pro200n 
200МН: PENTIUM” PRO PROCESSOR 


Common features listed above plus: 
* 64MB EDO Memory with ECC 


* NEW 6 4GB Hard Drive with 512KB 
Cache [9 5ms] 


• 20TD Trinitron* Monitor (1807 ул s.) 

• NEW 16X Vanable EIDE CD-ROM Drive 

* Altec ACS-90 Speakers 

• (omega 21р 100МВ IDE Internal Drive 
with 3-Pak of Cartridges 

* Microsoft" Windows' 95 

ж Upgrade to 128MB EDO Memory 


Mini Tower Model 
Tabte Upgrade Card М5 Office 97 Sm: 
Association MPC-3 Certified > 3 Year Limite 


Common features: 


DELL DIMENSION XPS M200s 
200МН: PENTIUM" ! }OCESSOR 
WITH MMX " TECHNOLOGY 
Common features listed above plus: 
e 64MB SDRAM Mernary 

• NEW 4.3GB Hard Urve [9 Sms] 


• 1000HS TrinitronMonmtor(15 9 vis, 
Әбдір, 1600 x 1200 x. гез.) 


* Altec ACS-490 Full Dalby Surround 
Sound Speakers w th Subwooler 


* lomega Zip 100МЕ IDE Internal Опуе 
with 3-Pak of Cartridges 


ж Upgrade to a 2010 Бишоп Monitor 
(19 0" vi s.) add $549 


53249 


Business Lease: $121/Mo 
Order Code #500406 


DELL DIMENSION XPS Pro200n 
200MHz PENTIUM PRL: ROCESSOR 


Common features lists! above plus: 

• 32МВ EDO Memory 

* 3208 Hard Drive [1.185] 

• 115 Monitor (15 7° . : s] 

е NEW 16X Variable | li CD-ROM Drive 

е Altec ACS-90 Speakirs 

e Microsolt Window. 

ж Upgrade ta a 4 368+ rd Drive 
(9 5 ms) add $65. 

x Upgrade to a 100095 iunitron Monitor 
(159" vis, .26dp, tbi! 1200 max. res], | 


DELL DIMENSION XPS Рго200п 
200MH: PENTIUM PRO PROCESSOR 


Common features listed above plus, 

* 32МВ ИЮ Memory 

“ 288 SCSUUW Hard Drive [7200RPM, Вас 
е Adaptec 2330UW Controller Card 

• 1715 Monitor [15 7* vis] 

* NFW 8X SCSI CD-ROM Drive 

• Altec ACS.90 Speakers 

e MS Windows NT Workstation 4 0 


x Upgrade to 64MB LDO Memory 
with ECC, add $299 


x Upgrade to а 468 SCS? UW Hard Drive 


with ECC, add $599 (7200 RPM. Вт), add $325. add $165 
я 4/868 НОЕ TR4 Tape Backup, * Upgrade to Altec Аг. 290 Speakers 
add $299. with Subwoofer, aii! $75. 


$2599 


Business Lease: $96/M , 
Order Code #500407 


$2999 


Business Lease: $111/Мо. 
Orde: Code #500408 


33999 


Business Lease’: $144/Mo. | 
Order Code #500409 


_NEW DELL DIMENSION DESKTOPS-PENTIUM PROCESSOR WITH MM | | DELL” PDWEREDGE. SERVERSCREI 


Common features: е Mini Tower Model + 256KB Single Bank Pipeline Burst Cache Common features: + ›56КВ Integrated 


ПУМ PRO PROCESSOR-BASED 


L2 Cache € Integrated PCI Uitra-Wide 


e 12X НОЕ CD-ROM Drive » 2MB EDO VIRGE 3D Video е MS Office 97 Small 
Business Edition * Microsoft Windows 35% MS Mouse € 2 USB Poris € 3 Year 
Limited Warranty with ! Year On-site Service 


NEW DELL DIMENSION М200в 
200MH: PENTIUM PROCESSOR 
WITH MMX TECHNOLOGY 


Common features listed above plus: 

• 16MB SDRAM Memory 

• 2.16B Hard Drive [12ms] 

• BOOHS Trinitron Monitor 
(13 7" vis.) 

* Upgrade ta 32MB SDRAM. add $119 

я Upgrade to a 326GB Hard Drive (12ms) 
add $60. 


x Upgrade to а 1715 Monitor 
115.7' vi s.} add $175 


$1999 


Business Lease; $74/Mo 
Dider Code #500402 


NEW DELL DIMENSION M166a 
166МН? PENTIUM PROCESSOR 


WITH MMX TECHNOLOGY 


Common features listed above plus 

* 16MB SDRAM Memory 

» 241GB Hard Drive |12015) 

ғ 1515 Monitor (13.7" 0.1.5.) 

ж Upgrade toan 800HS Trinitron Monitor 
(13.7 vis) add $49 

ж ЗСот 3C905 Fast EtherLink XL 
10/100 PCI Card, add $139. 


ж Sound Blaster 16 PnP Sound Card 
and Altec ACS-90 Speakers, add $89 


51799 


Business Lease: $67/Mo. 
Order Code 2500401 


{Чоп discountable prometionas pricing ‘Fn a completa copy af иш Guarantees or Limited Warranties, please write oll 11 
third party leasing companies 17 qualiknd customers *Systom weight with floppy dive of CO ROM т nptions bay Чп sil 
available (л certam remate locancns. “Па cito sonica for the PowerEdge 2100 Server м provided by 010031 Equipment ! 


5С51-3 Controller € 8x “CSI CD-ROM Drive е 3Com 10/100 PCI Ethernet Adapter 
* Intel’ LANDesk’ бту Manager v2.5x е NEW Dell Server Assistant CD-ROM 


• 3 Year Warranty wit! 

DELL POWEREDGE 2100 SERVER 

ZOOM? PENTIUM PRO (I OCESSOA 

Common features liste! ibove plus: 

е“ 6AMB ECCEDO Mem . (512MB Мах | 

е NEW AGB Уйга АН. 51-3 Hard 
Drive [7200RPM, Bm:.| 77GB Мах ) 

* MS Windows NI. Serer 4.6 
(10 Client Access 11111 tes) 

ж Upgrade io a 9SGB ult Wide SCSI-3 
Hard Пнув, add 5851 

ж BOOHS Trautron Mastic. (£27" vis} 
add $399 

x ЗСот ÜlficeConnec! : 
add $149 


$3999 


Business Lease: $ МАДИ. , 
Order Code #250056 


b B/TPC, 


Year On-site Service’ 


DELL POWEREDGE 2100 SERVER 
200МН: PENTIUM PRO PROCESSOR 
Common features listed above pius: 

е АБМВЕСС EDO Memory [512МВ Мах } 


ә NEW 2GB Ultra-Wice SCSI-3 Hard 
Drive [7200RPM, 8ms] (27GB Мах.) 


• 3Com OfficeConnect Hub B/TPC 


* Upgrade to 46B Ultra Wide SCSI-3 
Hard Drive, add $370 


x MS Windows NT Server 4 0 (with 10 
Client Access Licences) add $799 


x Upgrade to 3 Years On-site Service, 
айй $59. 


$2999 


Business Lease: $111/Mo. 
Order Coda #250062 


LP, One Dell Way, Round Rack, 1X 78682 eBusiness (вазу arranged by 
rvice provided by BancTec Senncn Corporation. On-site service may not ba 
jnen and is avadable in 24 metropolitan areas. *Pric- i and specifications 

$ and ММХ i$ а надета t cf Intel tion MS Миних. Windows 


wild m the LS only ond кеген to charge without notice The intel nade logo LANDesk and Pentium arc registered из 
and Ұста NI aro registered таьыма х of Micrascht Corporation XJACK i à upm ttadomak of ЦУ Rat " 


| оваа Commumcatons Corporation n and Eth: ісі are regustered 
trademarks of Iom Corporation Trrytron 15 а requitered trademark cf Sony Corporation. Шеста m à &envice mark ot |)» 


талы Corporateon DIZ Dell Computer Corporatio All rights reserved 


pentium 


^ 1 S | ( | 


b 


тн МОС5Т AWARD-WINNING 
PC LINE OF 1996. 


ISN'T THAT A WHOLE NEW AWARD? 


Fealured Computer Artist, Dang fanster 


NEW DELL DIMENSION" XPS M200s 
2DOMMH; PENTIUM? PROCESSOR WITH ММХ” TECHNOLOGY 


* Mini Tower Model е Microsoft® Windows® 95/30 Days Free 
* NMB SDRAM Метогу Support/MS IntelliMouse 


* 512K Single Bank Pipeline Burst Cache “3 Year Limited Warranty! with 1 Year 
| poe pa * 43688 Hard Drive [9.518] On-site* Service | 
| “ BOOHS Trinitron* Monitor (13.7" v.i.s.} al a Speakers with 
E =- * Upgrade toa ЇЛ$ Monitor(15 7 vis | add $175 


* 12X EIDE CD-ROM Drive 


е AWE32 Wave Table Upgrade Card $2399 


* Altec ACS-90 Speakers Business Lease’: $89/Mo. 
+ MS” Office 97 Small Business Edition — Order Code #500410 


LORS LED M Н AE When it comes io the awards the Dell Dimension ling has won in 1996, they truly are too numerous to mention 
here. Because the tact is, Dell Dimension has won awards іш everything from technical excellence 10 sheer performance to best value. Awards that come 
Гот the most widely read and consulted authorities in the industry - PC Magazine, PC World, PC Computing, Windows Magazine and Computer Shopper. 
In total, the Dimension line has won 31% more of these ам. и$ than any other desktop PC. Add to this all the service and support awards that Dell has won 


and one thing becomes clear. Buy а Dell Dimension system ind you'll be the winner. | | 


| ТО ORDER | 
800-979-3355 
http://www.dell.com/buydell 


Mon Fn 7am-Spm СТ • Sat 10am-6pm Ci 
Sun 12рт-5рт In Canada? call 800-233-1589 


pentium [ Keycode 401208 | 


